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Belden Rubber Strain Reliefs 
lower your installed-cord 





One of the many Belden 
Rubber. Strain Reliefs may 
simplify your assembly 
problems—lower your costs 
—-and add longer service 
life to your product. Ask 
your Belden salesman. 


Belden Strain Reliefs, as 

well as Belden Soft Rubber 

Plugs, ore covered by U. S. 
Patents. 


Appliance Cord Sets opproved 
by Good Housekeeping Institute, 
listed as standard by Under- 
writers’ Laboratories, Inc., and 
certified by Electricol- Testing 
Laboratories. 


| Say 
t 
1Sqy cnet 





*CORDITIS—.o dangerous 


disease of electrical cords; the 
symptoms are frayed wire and 
broken plugs. lt causes severe 
mental irritation and violent ner- 
vous disorders among electrical 
oppliance users. 
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when You “Look at All 3” 


—in designing 


The best engineering brains in 
the world may design your new elec- 
trical product— but all that work 
is futile if you overlook the im- 
portant connecting link to the 
power outlet — the electrical cord. 

Your customers know 
that the old-fashioned 
Corditis*-crippled electri- 
cal cords are no longer a 
necessary nuisance. They 
have been pre-soldon SAFE 
CORDS by years of con- 





your Products 


sistent Belden national advertising. 

The three important parts of those 
cords should be engineered to your 
products: The Plug—The Conductor 
—The Connector or Strain Relief. 
These three are just as important 
as any other part of the 
design. Capitalize their 
sales and service values. 
Specify Belden. 

Belden Manufacturing 
Co., 4633 W. Van Buren 
St., Chicago, Illinois. 
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To get greatest strength, endurance 
and uniformity—essential qualities in 
anti-friction bearings — New Departure 
forges both rings and balls. 


New Departure, Bristol, Connecticut. 


NEW DEPARTURE 


THE SORGED STEEL BEARING 
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ROEBLING 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 932 Madison Ave., New York, N. ¥. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 95, No. 3. 


OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 


Atlanta, Boston, Chicago, Cleveland, Los Angeles 
New York, Philadelphia, Pittsburgh, Portland, Ore. 
San Francisco, Seattle. Exp. Dept., New York 
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WAGNER MOTORS 





‘ie modern trend is toward neater, more 
compact machinery. Sometimes the motor 
presents a problem in the streamlining of 
machinery, but not where Wagner motors 
are used, for Wagner motors are designed to 
harmonize with the most modern machin- 
ery and appliances. No longer must the motor 
be an unsightly appendage on an otherwise 
modern piece of equipment. Wagner motors 
are designed for compactness and neat 
appearance. They seemingly become an inte- 
gral part of the equipment which they operate. 

Appearance is only one reason why more 
and more manufacturers are selecting Wag- 
ner motors for their modernized equipment. There 
are other reasons too. Wagner motors are sturdy 
and reliable. Their record for performance and 
dependability is your assurance that they will give 
the kind of service you want your equipment to 
give. Wagner motors are so diversified in types and 
ratings that you can select the motor that exactly 
meets the electrical and mechanical requirements 
of each particular machine. 

Wagner maintains twenty-five sales and service 
branches located throughout the United States. 
Each branch carries a stock of motors ready for 
immediate shipment. 
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Modern design...reliable per- 


j formance ... diversified types 
it all ‘ ++. convenient location... four 
listed i important considerations in 
oe : the selection of motors for 
wide ; your equipment. 
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WRITE FOR BULLETINS 177, 179 and 182 Wagner Electric Corporation 


These bulletins are fully illustrated 


Sa Re 6400 Plymouth Avenue, Saint Louis, Mo.,US.A. 


curves, etc. Write for Your Free Copies Today 
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REDUCE YOUR 
Pe Pe nO ee BETTER BLUE PRINTS 


FAST AT LOW COST 


UE] PEASE = a PER SQUARE FOOT 
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permanent — sharp — contrasty 
prints, dried rapidly at low heat. : 


THE C. F. PEASE COMPANY 


2605 West Irving Park Road tt ee 


First of a series, ‘‘How Pease Rlue Printing 
Equipment is serving the Electrical Industry”’ 
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Procter and Gamble use 
KIMPAK to protect and 
add eye-appeal to their 
Floral Soap in beautiful 
leatherette gift package. 


























@ It’s so easy to guard your customers against the 
disappointment of receiving your products broken, 
marred or scratched — pack with KIMPAK.* 

Light-weight and flexible, KIMPAK absorbs the 
shocks of rough handling during shipment—provides 
a soft, yet resilient safety-cushion that guards against 
costly finish and structural damage. Furthermore, the 
attractive, fresh, clean appearance of KIMPAK dresses 
up your package, gives it eye-appeal and thus en- 
hances its salability. 

KIMPAK is inexpensive, and as easy to use as a 
piece of string. It comes in rolls, sheets and pads of 
various thicknesses and sizes, which can be applied 
quickly and easily without fuss, muss or waste. 
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Ironers, refrigerators, radio cabinets, delicate glass- 
ware, lamps and other fragile products are only a few 
of the items successfully protected against shipping 
damage with KIMPAK. Even liquids can be safely 
shipped, since KIMPAK absorbs 16 times its own 
weight in moisture—which more than meets govern- 
ment postal regulations regarding shipment of liquids. 

The technical skill, vast resources and experience 
of the Kimberly-Clark Corporation, manufacturers of 
KIMPAK, stand ready to help solve your shipping 
problems. For samples and further information, mail 


the coupon today. 
%* Reg. U. S. Pat. Off. and Foreign Countries 


FREE! 1940 PORTFOLIO OF KIMPAK 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 
Address nearest sales office: 
8S. Michigan Avenue, Chicago 
122 E. 42nd St., New York City 
510 W. 6th St., Los Angeles 
Please send us the 1940 Portfolio of KIMPAK. 
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ALCOA] The many attractive surface finishes possible 

with the Alumilite process (patented) offer 

Y the best of arguments for using Alcoa Alumi- 

eave num Alloys. You can dress up your products, 
increasing their sales appeal. 

Plain finishes, suitable for a variety of uses, and 
colored finishes applicable to certain applications, may 
be obtained. Two-color combinations or contrasting 
colored and uncolored sections, make pleasing effects. 


The Alumilite process produces a dense, adherent 


coating of Aluminum oxide, which is highly resistant to 
wear and corrosive attack. It adds to the usefulness 
and life of your products made of Aleoa Aluminum. 
The Alumilite process may simplify your finishing 
operations and cut costs. 

The booklet, “Standard Alumilite Finishes—A.I.A. 
File No. 15-E”, lists the finishes available for various 
forms of Alcoa Aluminum Alloys. For a free copy, 
write ALUMINUM Company OF America, 2179 Gulf 
Building, Pittsburgh, Pennsylvania. 


A number of commercial metal finishers, licensed to finish Aluminum by the Alumilite process, are 
located in principal cities. The names of those located nearest you will gladly be furnished on request. 
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Car builders speed work on assembly line 
with help of Alcoa extruded shapes 


Fabricating methods on this lightweight, high 
speed all-Aluminum car are as modern as the 
car itself. These methods are applicable in your 
plant, most likely, to help improve your proc- 
esses and products. And they’ll help reduce 
your manufacturing costs. 

Framing members are Alcoa Aluminum ex- 
truded shapes. Accurate in dimension and unique 
in shape, they permit parts to be assembled 


iT IS NEVER COSTLY TO 
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quickly and easily, and at surprisingly low cost. 
This is high speed production at its best. 

Practically the entire car body and most of the 
accessories are fabricated from Alcoa Aluminum 
Alloys; many are high strength, heat-treated 
alloys. The result is lightness, assuring operating 
economy, but making a strong, safe structure. 

ALUMINUM ComPpANY OF America, 2179 Gulf 
Building, Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM RIGHT 
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TS THE PART THAT DOES THE 
WORK THAT COUNTS 


A woman isn’t interested in technical selling talk... 
but, being a smart buyer, she does like to know why 
a thing is good, when you say it is. In heating ap- 
pliances, for example, she doesn’t care whether the 
element is made of Chromel or fence wire... but you 
do, of course. When the element is Chromel you can 
then assure her of what that means in good service 
that she’ll get from her range, toaster or iron. It means 
that the device maker has done all that can be done 
to build dependable service into his product for cus- 
tomer benefit. The additional service life that has been 
developed in Chromel in the last few years tempts 
us to boast of it! But just remember, “it is the part 
that does the work that counts,” and Chromel as the 
heating element, does do its work superbly well for 
you and your customers. Hoskins Manufacturing 


Company, Detroit, Michigan. 
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USED IN MILLIONS OF APPLIANCES 
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_ Close, delicate work 
Mes Time -Ll- ie laa a-ts 
—with the RIGHT PLIERS 


‘an reduce assembly costs 


—with the RIGHT PLIERS 


Plier breakage and inefficiency cost you money in 
lost time and production delays. Add these costs to 
the original price and the total represents your over- 
all plier expense. 

Good pliers—selected for the particular job—can 
reduce this item of expense and insure more profits 
from your product. Kleins prove this time and again 
as in this assembly line of a leading manufacturer. 

Kleins give you uniform, high quality— uniformly 
long service. Their hand honed cutting knives — 
carefully matched jaws—comfortable “feel”— are 
the result of the craftsmen methods that govern 
every step in their manufacture from the selected 
alloy steel stock to the final inspection. These 

Tus. ot is es methods have identified Mathias Klein & Sons “since 
to your profits: Klein's No. 1857.” There are pliers in the Klein line specially 
Coin wae ie ns adapted for use on your assembly line. They can 
No. 301 Long Nosed Plier. reduce your overall plier costs. Write for information. 
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There’s a Long Story Behind These Pliers You Buy 





The Story of a Great American Business 


FIRST A LOCKSMITH 
WHO MADE 
BETTER HARPOONS 


To find a new freedom, Mathias 
Klein came to America almost a hun- 
dred years ago. By profession he was 
a journeyman locksmith, but he soon 
“signed” on a whaling schooner and 
became the blacksmith’s helper. 

Here was experience that later 
helped him found Mathias Klein & 
Sons. For here he helped forge and 
temper harpoons—to sharpen their 
points and flukes—to weld the eyes 
that took the lines. 

His work was good; for after a 
while the harpooners preferred the 
work of the helper—young Klein—to 
that of the smith himself. 





THEN WESTWARD 
TO NEW OPPORTUNITY 


After the three-year voyage, he trav- 
eled westward—by trains—by canal 
boats—and by wagons to Chicago. 
And, after working for a while, he set 
up his own forge in a section that is, 
today, a part of Chicago's “Loop.” 


A NEW 

WORLD 

SERVICE e@ 
THE TELEGRAPH 


History was in the making. The 
first transatlantic cable—the first 
transcontinental telegraph—our mod- 
ern communication system was just 
beginning. Remembering the sharp 
points on his harpoon, Mathias Klein 
fashioned the first climbers for pioneer 
linemen, who had formerly had to 
earry ladders from pole to pole. So 
began his service to the electrical 
industry. 











Foreign Distributor—internationol Standard Electric Corporation, New York, N. Y. 


Mathias mm (0 | oe ome Thy t 
| Established | | 1857 | 





THE 
FIRST 
KLEIN 
PLIER 
MADE BY 
HALVES 


His fame among linemen grew. 
Soon one worker brought his broken 
imported plier to be fixed. Mathias 
Klein could help him, and he ham- 
mered and fitted and tempered a new 
half, and the lineman went away 
happy. A few months later, however, 
he returned and said, “If you match 
up your new half with another new 
half, instead of the old one, and tem- 
per it the same way, I'll have a plier 
that can’t be beat.” And so it was 
that the first Klein plier—a_ better 
tool—was made a half at a time— 
months apart. 


MORE TOOLS 
BUT NEVER 
MASS 
PRODUCTION 


Mathias Klein made other tools as 
the demand grew. Splicing clamps, 
different types of pliers, safety belts 
and straps, and other equipment. But 
always with one thought in mind— 
better products. 

Orders increased, improvements 
were made with experience, but the 
fundamental idea has always been 
maintained: the production of the 
best possible equipment by craftsmen 
who understand their raw materials. 








TODAY, 

MODERN FACTORIES 
AND 
EQUIPMENT 





As Klein tools have become the 
standard of the industry, Klein fac- 
tories have grown. Modern equipment 
in the hands of experience carries on 
the Klein tradition. The same Klein 
quality is maintained under the active 
direction of members of the same 
Klein family—now in the third 
generation. 


AND A PLEDGE 


The same Klein standards will be 
maintained. The Klein management 
will not tolerate any compromise with 
quality or safety. Klein Pliers today, 
as in the past, give you that uniformly 
long service that means dependable 
results at lower overall cost. 
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AIRISTCORAT 


wabeaat Quiet Propeller Fan Blades are characterized by 
precise Structural UNIFORMITY — another of the many in- 
herent qualities which contribute to the smooth, quiet and 
efficient operation of TORRINGTON Air Impellers. Each 


blade is hand set to assure alignment in the same plane. 


ey 
Ke 
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This produces perfeé& “tracking”, minimizes vibration and 
hence noise. It also accounts for consistent performance in 
accordance with published ratings which we guarantee. Pro- 
peller Fan Blades from 3” to 48” diameters. Blower Wheels 


from 3” to 16” diameters, either single or double inlet. 
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The Torrington Mfg. Co. 
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MODEL 
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CARTRIDGE 








SIMPLIFY your design by eliminating supple- 
mentary outside closure parts and protective 
seals. 


PROTECT against the dirt hazard by the use 
of highly effective, wearless metal seals that 
positively exclude foreign matter and retain 
grease at any angle. 
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SAVE by cutting out many costly machining 
operations and extra parts, and by speeding up 
production. 


INSURE longer life and lower maintenance costs 
by providing 100% greater grease capacity; 
refilling plug and removable seals facilitate 
regreasing and inspection. 


The manufacturers whose names appear above are among the many using 
“CARTRIDGE” ball bearings to advantage in their equipment. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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WESTINGHOUSE THERMOGUARD 


PROTECTS APPLIANCE DRIVES AGAINST 
BOTH HEAT AND CURRENT! 


Misuse of motor-driven appliances cannot be prevented. Thanks 
to a simple little bi-metallic disc, motor burnouts can be. 

Thermoguard—a Westinghouse development—protects motors 
against BOTH excessive heat and excessive current. Automatic 
reset, manual reset, and time-delay types accurately meet the 
varying requirements of products ranging from oil burners to 
refrigerators and from sump pumps to stokers. 

This specialized protection is just one of the advantages 
available in various types of Westinghouse motors. Others are 
described in new Westinghouse publications just issued. Why 
not investigate what they offer you? Just mail the coupon. 


Westinghouse ¢1) 
Small Motors 
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CLICK! IT’S OFF! CLICK! IT’S ON! 


Bi-metal disc snaps open When motor cools to 
when dangerous heat is safe temperature, disc 
reached within motor. connects motor again. 


Only Westinghouse Provides 
Three Types of Protection 


AUTOMATIC TYPE 


Opens circuit when either 
motor temperature or cur- 
rent exceeds safe value. Re- 
starts motor automatically 
at safe temperature. 


MANUAL RESET 


Has button for manual re- 
setting after circuit is auto- 
matically opens Trip-free 
—foolproof. 


TIME DELAY TYPE 


For oil burners and similar 
applications. Recloses at safe 
motor temperature but only 
after delay of at least three 
minutes. 










PUT YOUR ASSEMBLIES ON AN EXPRESS SCHEDULE 


..- CUTTING 509% OFF ASSEMBLY TIME 
MEANS QUICKER DELIVERIES! 







Don’t Take the Local... 
It Makes Too Many Stops 







Fasten with Phillips Screws 
... and Get There 
Faster 





Lele 
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> Drill pilot hole. * > Put screw on end of driver. 
> Pick up screw and driver. > Point driver like your finger. 
> STOP. You dropped the screw. > ZZIP — it’s done. 

> Pick up another screw. 

> Start driving — very carefully. 
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This space represents time 


> SLOW. It’s going in crooked. saved by Phillips Recessed 
> Straighten it out — drive. Head Screw — which elimi- ; 
> SLOW. The parts are wobbling. nates danger of slipping dri- : 


> STOP. The screw driver slipped. 
> Start again. It’s hard going. 

> SLOW. You're turning up burrs. ; . 
> STOP. Can’t tighten any further. OE EONS ae 
> Get file. Smooth off burrs. work), sets up tight without 
> Send to refinishing department. split head or burrs. 


vers, needs no pilot hole, al- 
ways drives straight (even 















Two big problems these busy days—customers clamoring for shipments... 
inexperienced workers on the job. Help solve both problems by adopting 
the modern fastening device. Phillips Recessed Head Screws cut assembly 
time an average of 50% (according to users’ reports) make driving easier .. 
make assemblies stronger, better-looking. 






Join the thousands of firms—big and small—who have put their assemblies 
on a non-stop basis. Get in touch with one of the firms listed below. 


PHILLIPS RECESSED HEAD SCREWS... Dado 


MACHINGSCREWS SHEET mean SCREWS woos screws stouggouts 
U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 


Allo »wed and Pending. 


American Screw Co., Licensor, ee. R.1. The Lamson & Sessions Co., Cleveland, Ohio Pheol! Manufacturi , Chicago, Illinois 
Continental Screw Co., New Bedford National Screw & Mfg. Co., Cleveland, Ohio Reseel pata ard Bolt & Nut Co. , Port Chester, N.Y. 
Corbin Screw Corporation, New eritsin, Conn, Parker-Kalon Corporation, New York, N.Y. Scovill acturing Co., Water Conn. 


bury, 
Shahoproa! Li Lock Washer Co , Chicago, lll. 


ELECTRICAL MANUFACTURING 


Ferracute Machine Company, Bridgeton, N. J., 
has standardized on TIMKEN Roller Bearings for 
Ferracute Top Toggle Back Geared Presses. A 
typical example is the E-401 press shown here. 


In electrically-driven machines of 
all kinds—wherever wheels and shafts turn— 
you'll find TIMKEN Tapered Roller Bearings 
lightening motor loads, saving power, pre- 
venting wear, producing smoother operation, 
safely carrying radial, thrust and combined 
loads and keeping maintenance ata minimum. 


They are just as desirable in heavy-duty 
motors and driving mechanism as they are 
in the machines proper. Motor armature 
shafts constantly are held in alignment, pre- 
serving the original air gap adjustment in- 
definitely and thereby assuring efficient, 
dependable performance at all times. Sim- 
plified lubrication makes oil-soaked windings 
a thing of the past. 


By specifying Timken Bearing Equipped ma- 
chines and motors you will get the modern 
combination for efficiency and economy. 


THE SYMBOL FOR MILES OF SMILES 


= on 
TIMKEN BEARINGS 


ae 


stm JAPERED ROLLER BEARINGS 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor 

trucks, railroad cars and locomotives and all kind of industrial machin- 

ery; TIMKEN Alloy Steels and Carbon and Alloy Seamless Tubing; and 
TIMKEN Rock Bits. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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metic Units are supplied 
in sizes from “s- to %- 
h.p.—split phase, con- 
denser start, condenser 
start and run. 


The Delco Hermetic Unit 
eliminates seal friction 
and belt friction, and can 
be housed in a small, 
compact unit. Parts are 
washed, to remove all 
foreign matter that might 
affect the operation of the 
unit. Protection against 
splash or coolant vapor is 
provided by specially- 


Designed to do the job—better 


On leading makes of refrigerators through- 
out the country, Delco Hermetic Units are 
providing efficient, economical power that 
helps assure satisfied customers. Delco Her- 











processed paper or cotton insulation, assur- 
ing dependable power under adverse condi- 
tions. Operation by hot wire relay or magnetic 
relay affords ample overload protection. 


An important factor in 
assuring the long life of 
Delco Hermetic Units is 
the construction of the 
rotors. These are of the 
copper-welded, inde- 
structible type, eliminat- 
ing the use of solder that 
might introduce metal 
particles into the sealed 
unit. Before leaving the 
factory, Delco Hermetic 
Units are given dielectric 
and run-in tests to assure 
satisfactory operation in 
theappliancesthey power. 


Power Your Appliances with Delco “‘Designed for the Job’’ Motors 


Delco Products motors for refrigerators, 
washers, ironers, oil burners, stokers and 
air conditioners are designed to meet the 
requirements of the particular application 


DELCO 


DIVISION OF GENERAL 





DAYTON, OHIO 


... to stand up under the operating con- 
ditions of the appliance for which they 
were built. Leading appliance manufac- 
turers use Delco motors for their products. 


MOTORS 


CORPORATION 
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FREE *4"Pt= SHAKEPROOF LOCK WASHER CO. 23Sszrvrict 
Distributor of Shakeproof Products Manufactured by Illinois Tool Works manufacturers of Shakeproof 


; ; . : Ww. 
ples of SEMS Fastening Units 2501 North Keeler Avenue «¢ Chicago, Illinois A ee ee 


Complete kit including sam- 


d other Shak d- 
elk ceils aes sndaoeh: Plants at Chicago and Elgin, lilinois. in Canada: Canada lilinois Tools Ltd., Toronto, Ont. manufacture of SEMS Fasten- 


Write for yours today! Copyright 1940 Illinois Tool Works ing Units. 





Profits are greatly affected by 
the electrical sheets you use - 
through both manufacturing 
costs and the performance of 
your motors or other electrical 
equipment in customer’s hands. 
Profits are increased and safe- 
guarded by Granite City Elec- 
Sheets. 


costs are reduced by cleaner 


trical Manufacturing 


punching, longer die life, and 


faster assembling of laminations. 


3 Sa, 


INVESTIGATE GRANITE CITY ELECTRICAL SHEETS... 


i 
~ 


The physical properties that 
make this possible are uniform 
within extremely closelimits due 
to exacting laboratory control. 

The electrical characteristics of 
Granite City Sheets lead to better 
performance which helpstowina 
fine reputation for your products. 
The low core loss and high per- 
meability found in these sheets 
produce a superior magnetic 


efficiency of great permanence, 


Tre 


‘7 


FOR PROFITS SAKE, INVESTIGATE THESE QUALITIES OF GRANITE 
CITY ELECTRICAL SHEETS AS APPLIED TO YOUR PRODUCTS 


GRANITE CITY 


Ayia ae) STEEL COMPANY 


GRANITE CITY, ILLINOIS 


Chicago - Cleveland - Denver - Indianapolis - Kansas City - Los Angeles - Louisville 
Memphis - Milwaukee - Minneapolis - Moline - New Orleans - New York - St. Louis 
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.. AND $0 SHOULD 
THE BUYER OF MOTORS 


Pipe smokers are never content to just look at a tin of 
tobacco. Nor merely to smell it. They all know that the 
only road to pipe enjoymentis to light up and start puffin’. 

As a buyer of motors, there is a valuable thought here 
for you. Leland high-dependability motors make an ex- 
cellent showing when analyzed on paper. But the only 
way to learn how much new sales power Lelands can 
give your products is to get one and test it. 

Remember, Leland motors have something extra. In 
fact, when they are given the chance to show what they 
can do, they are specified more often than any other 
motor. Write for your Leland motor today and let it show 


you the reasons. The Leland Electric Co., Dayton, Ohio. 


More Than 200 Fully Equipped Service Stations 
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motTrors 


Obtain One For Comparison and Test 









































FOR FRACTIONAL H-P MOTORS 
OF ANY TYPE 


See Bodine 


In addition to a full line of 
capacitor motors, Bodine 
offers capacitor-start, syn- 
chronous capacitor, synchro- 
nous, shaded-pole, and poly- 
phase a-c motors; shunt and 
compound d-c motors; and 
series universal motors. These 
may be provided with built-in 
speed reducers, governors, 
thermal protectors, special 
mountings, andother features. 
Write for recommendations. 


OVER 3000 TYPES 


Bodine has a 
mofor fo fit 
your machine! 
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Fundamental Application Data 
on CAPACITOR MOTORS 








Number Two of a series on ‘‘How to Select a 
Small Motor for your Machine”’ 


The purpose of these articles 1s to give the engineer or 
designer basic information that will help him in applying 
fractional-horsepower motors to his products. The previous 
article dealt with the split-phase motor. Other commonly 
used types of motors will be considered in future articles. 
All these types of motors and many others are available in 


the standard Bodine line. 








Capacitors may be used with single- 
phase motors for starting only or for 
both starting and running. By defini- 
tion, the capacitor motor is of the latter 
type, in which the capacitor is connected 
to the motor at all times. 


Common Uses 

The capacitor motor is most frequent- 
ly used on air conditioning equipment, 
control apparatus, and many other 
machines not requiring high starting 
torques, where utmost reliability is 
essential. 


Principle of Operation 

There are two windings in a capacitor 
motor. One has a capacitor permanently 
in series with it. This creates a phase 
difference between both windings, pro- 
ducing a rotating field which provides 
the motor with starting torque and drives 
the unit much like a two-phase motor. 
The capacitor may be mounted on the 
motor or at a distance from it. 


Limitations 

The starting torque of the capacitor 
motor is generally less than the full-load 
torque. Hence, where the load requires 
a high torque to start, the capacitor 
motor i$ not suitable. They are also more 


expensive than certain other motors. 


Advantages 

The absence of cut-out switches, com- 
mutators, and slip rings accounts for 
the exceptional reliability of capacitor 
motors, as well as for the fact that the 
motor does not interfere with radio re- 
ception. Capacitor motors are also very 
quiet in operation. There is less vibra- 
tion than inordinary single-phase motors, 
because they develop a more uniform 
torque. Power costs are kept low because 
of the high power factor and good effi- 
ciency. The motor can be operated at 
lower than normal speeds, particularly 
on fan loads because it can be designed 
for high slip. 





J 
Cut-away view showing a Bodine capaci- 
tor motor with built-in speed reducer drive. 


Bodine builds capacitor motors with or without speed reducers 


BODINE ELECTRIC COMPANY e 2256 W. OHIO ST., CHICAGO 
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..,make Better Contacts for You 


General Plate Silver Laminated Contacts cost less to use be- all types. Special one-piece contacts for easy assembly are also 
cause you're not paying for wasted silver. You get a solid silver made to your designs. Send for new bulletins. 
contact surface—allocated to your specifications and perman- 
ently fused to an inexpensive but very serviceable base. And 


Truflex Thermostatic Bimetal 


through General Plate’s laminating process the contact mate- 
‘i General Plate manufactures Truflex Thermostatic 
Bi-metal in a complete list of combinations large enough 
harder, better wearing, more heat dissipating but lower in cost , to meet all requirements in temperature range, elec- 

l trical resistance, size, shape and cost. Available in 
sheets, strips, coils or fabricated parts, this metal is 


rial is rolled under tons of pressure giving you contacts that are 


POLAR IEC Sa Na OF 


than solid silver contacts. 


You can have these money-saving and better-performing | ce cedeinea dager dmedeepe cena: agsauns tt 
oe a 7 : : wa 4 erances—results of General Plate’s high precision- 
contacts any way you specify—in raw material: strips, covered Risnetiaimasiees gocamn. 


whole or inlaid; wire; sheets or tubing; as well as buttons of 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, BWASSARCHERCSET ITS 
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Aside from specific forms made to exact specification, Macallen Mica is 
immediately available in innumerable stock forms— sheets of all thick- 


nesses, rigid or flexible for cold bending; specially processed for molding. 


THE MACALLEN COMPAN Y 
16 MACALLEN STREET, BOSTON 

CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 

COMPRESSED SHEET - MICA PAPER, CLOTH, TAPE - HEATER PLATE 


COMMUTATOR INSULATION : COMPRESSED SHEET WASHERS 
INSULATORS - RAILWAY SPECIALTIES 


COMPRESSED SHEET TUBING 
INSULATING JOINTS AND CANOPY 
DOMESTIC AND IMPORTED RAW MICA 
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You've Got aA Here! 
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Cross section showin 
cast-aluminum wind- 
ing of the Valv-amp 
rotor 


OU asked for it! GE. 

built it! We knew you 
wanted a cast-aluminum rotor 
in the high-starting-torque, 
low-starting-current motors—and the Valv-amp 
rotor is the answer. 


This exclusive development of G-E research and 
engineering has a one-piece, indestructible, cast- 
aluminum, double-squirrel-cage winding with per- 
manent electrical characteristics. There are no 
soldered, welded, or brazed joints, and the resist- 
ance of the bars is uniform—thus, localized ‘‘hot- 
spots’’ are avoided. Such a cast construction will 
make the Valv-amp doubly pleasing to you be- 
cause it gives a more rigid, uniform, and compact 
rotor winding that assures rapid dissipation of heat 
losses during starting. 

Yes, Sir! For high-starting-torque, low-starting- 
current jobs requiring motors in the larger ratings 
—up to 100 horsepower—you've really got some- 
thing in this Valv-amp rotor. Typical uses are: 
driving commercial-refrigeration and air-condi- 
tioning compressors, ball mills, and loaded con- 
veyors. 
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THE VALV-AMP 







Cast-aluminum Rotor 


FOR HIGH-STARTING- 
_um LORQUE, LOW-STARTING- 
CURRENT MOTORS 
UP TO 100 HORSEPOWER 







HERE ARE OTHER IMPORTANT BENEFITS YOU GET 
WITH VALV-AMP ROTOR MOTORS 






Simplicity of Construction 









Accurate Mechanical and Electrical 
Balance 





Longer Life and Quieter Operation 


Uniform Characteristics—a casting 
operation eliminates the human ele- 
ment in rotor fabrication 


It will pay you to find out more about this develop- 
ment. Call or write your nearest G-E sales office at 
once. Or write direct to General Electric Company, 
Schenectady, N. Y. 


Prevents Burnouts in Single- 
and Poly-phase Motors 


The Klixon Motor Protector is a simple solution to trouble that has been, 


running up costs for users of unattended motors. As an inherent part of a 
motor, this snap-acting protector automatically prevents motor burnouts 
from overheating or overloading in any stage of operation. It eliminates 
damage. Reduces repairs. Lengthens the life of the motor. And allows full 
capacity with complete safety. 

Meeting the demand from motor users for less trouble, manufacturers 
of practically all AC motors now offer this built-in Klixon protection with 
their new motors. Small and simple, it does not affect a motor’s design. It 
eliminates the necessity of safety switches. And it is absolutely foolproof. 
With over 1,000,000 applications in the field, not a single failure has been 
reported. Insist on Klixon Protectors with your motors. 


L 


TRACE MARK REG U.S. PAT. OFE 


KLIXON GIVES YOU THE MOST 
EXTENSIVE LINE OF MOTOR 
PROTECTION AVAILABLE 


Below are the sizes and application 
ranges 


Klixon |" Protector—Provides inherent 
overload and overheat protection for 
fractional horsepower, single-phase motors 
up to % H. P. Also used as an inherent 
temperature control unit on large integral 
horsepower, poly-phase motors. 


Klixon 1’ Protector—Provides built-in 
overload and overheat protection for 
fractional horsepower, single-phase mo- 
tors through 114 H. P. Breaks the load 
directly. 


Klixon 114” Protector—Provides inherent 
overheat and overload protection for sin- 
gle- and poly-phase motors above 3 H. P.— 
available for inherent protection against 
overheating and excessive current (break- 
ing pilot circuit of motor contactor, not 


the load directly). 


Klixon Two-Pole Protector—For certain 
types of fractional H. P. repulsion-start 
induction and capacitor motors. Simpli- 
fied protection on 3-phase motors up 
through 3 H. P. breaking the line directly. 


SPENCER THERMOSTAT COMPANY e ATTLEBORO, MASSACHUSETTS 
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WESTON 


AMPERES A.C. 
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Unfailing in their dependability, WEsTON instruments play 





an essential role in the efficient functioning of all types of 
° ° e e Wt EFF P20 
electrified equipment. Especially so, for machinery or x *y 
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equipment where an instrument is “built-in”. . . where the 
user of the machine relies on that instrument pointer as his 
key to operating efficiency. Here, design engineers wisely 


build-in instruments they can trust... which they know 


Ruild-in westons 


No matter what your “built-in” 
instrument problem, the 
Weston field representative 
near you can give you sound 
advice both as to instruments 
themselves and their relation 
to problems of design, opera- 
tion and control. Just ‘phone 
the Weston office in your vicin- 
ity, or write to Newark for com- 
plete data on all instruments. 


WESTON Aestruments 
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through experience will insure a dependable check on oper- 
ating conditions, for the life of the machine. Thus to the 
equipment builder, WEsTons bring the security of unfailing 
performance out in the field . . . and to the equipment user, 


the truthful indications essential to the safe, efficient opera- 






tion of the machine. Weston Electrical Instrument Corpora- 












tion, 582 Frelinghuysen Avenue, Newark, New Jersey. 
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PROJECTION OR BUTTON TYPES 


CONCAVE—CONVEX OR 
RIM PROJECTION TYPE 


e A TYPE AND SIZE FOR 
EVERY REQUIREMENT 
Mallory Silver-Faced Base Metal 


Backed Contacts are available in 
an almost unlimited variety of base 
metal combinations as well as types 
to facilitate welding or spot solder- 
ing. They can be supplied already 
fastened to your arms, springs, studs 
or brackets, or ready for your own 
attaching operations. 


The savings achieved through the 


Wherever a circuit must be made 
or broken, Mallory offers the best 
electrical contact for the job. 
Mallory contacts of tungsten, 
molybde enum, silver, platinum, 
Elkonite and special alloys are 
meeting individual requirements 
with ‘uniform satisfaction 
throughout the _ electrical 
industry. 







* LONGER WEAR 
* GREATER HEAT DISSIPATION 


CORRUGATED OR 
ELECTRO-BRAZED TYPE TYPE 





MMMM 
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ea 
COMPOSITE RIVETS 


SILVER-FACED 


BASE METAL BACKED 


BEADED RIVET 
OR FUSED TYPE 


SOLDER BACKED 


use of silver, or silver alloys only 
where they are actually needed... 
on the surface... are obvious. This 
precious metal surface is perma- 
nently bonded to a suitable base 
metal... steel, bronze, nickel, 
monel ... which gives you contacts 
that are less expensive, stronger, 
longer- wearing and with greater 
heat dissipation than other types 
of contacts. 


For complete data . . . write today 


for Folder M-240. 


gineering Data Book on Elec- 
trical Contacts — or submit 


your needs. 


INDIANAPOLIS 









Cable Address —PELMALLO 





Write today for the Mallory En- 


our 
contact problems to Mallory 
engineers for recommendation 
of the material best suited to 


P.R. MALLORY & CO., Inc. 
INDIANA 
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YOUR PRODUCTS NEED 
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W A S H CE R S 


JAFEGUARD 
YOUR ASSEMBLIES 


Loosened nuts, bolts, and screws cause annoyances 
and needless expense to you and your customers. 
You can avoid this by using Everlock washers— 
the lockwasher with the unique patented tongue 
construction. 

Leading manufacturers, in various industries, 
such as the automotive, radio, electrical appliances, 
heavy machinery, etc., use and depend on Everlock 
washers in their hidden assemblies. They recognize 
the fact that the bite of each tongue together with 
its powerful spring tension is essential to securely 
hold their assemblies intact. Spring tension alone 
will not do this. That is why hundreds of millions of 
Everlock washers are used yearly. 

In addition to the washers illustrated, we make 
many special lockwashers and terminals for various 
applications. 

We carry a large stock of Everlock’s at all times, 
and can fill your rush orders the same day. 


Write for your catalog and samples today. 


THOMPSON-BREMER & CO. 


1640 W. HUBBARD ST., CHICAGO 


WHERE OTHER WASHERS HAVE BEEN 
TRIED, NOW EVERLOCE’S ARE SPECIFIED: 


STANDARD —t”™” 
INTERNAL TYPE 




























STANDARD 
____ EXTERNAL TYPE 
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STANDARD 80° 
COUNTERSUNK TYPE 







~ COMBINATION 
INTERNAL-EXTERNAL 


HEAVY DUTY 
INTERNAL TYPE _ 
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HEAVY DUTY 
EXTERNAL TYPE 


TAYLOR 


VULCANIZED FIBRE 
PHENOL FIBRE 
TAYLOR INSULATION 








What makes Taylor Fibre better fibre? 


First, we are equipped to make all our own “raw materials’’— 
paper, resins—hence we can control to rigid standards the mate- 
rials which go into our products. 


Second, through close laboratory supervision of every stage of 
manufacture—through the application of highly improved methods 
and equipment in the “world’s most modern fibre mill’’— the 
physical and electrical properties of Taylor Vulcanized and 
Phenol Fibre are uniformly maintained. 


Third, Taylor goes all the way to serve you better. Offers not only 
vulcanized and phenol fibre in every grade and form required by 
modern industry—in sheets, rods, tubes, rolls and ribbon rolls— 
but makes the parts, if you wish, to your own specifications right 
at the mill. Accurate parts that facilitate assembly, reduce waste, 
provide dependable physical and electrical qualities. 


Ask about Taylor ‘“‘Planned Service’’ geared to your requirements 
whether large or small—insuring an unfailing source of supply and 
deliveries on schedule. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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FABRICATED PARTS 


STREAMLINED 


to cut YOUR costs 


There’s not a lazy pound in a WALKER-TURNER 
MACHINE TOOL, whether it be a Drill Press, Band 
Saw, Tilting Arbor Saw, Bench Saw, Jointer, Belt or 
Disc Surfacer, Jig Saw, Radial Saw, Lathe, Spindle 
Shaper, Grinder, or Flexible Shaft Machine. Stream- 
lined to a correct relationship between factor of safety 
and weight, they are more economical in original 
cost. power required to operate, and maintenance. 
That is why many manufacturers in the Electrical 
Industries have equipped their shops with these cost- 
cutting machines for the jobs where larger tools can 
operate only at higher costs. Many special money- 
saving tool set-ups have been worked out with stand- 
ard Walker-Turner units, with the assistance of our 
Engineering Department. This service is at your dis- 
posal. 


The Band Saw shown here, with back-gearing and 
cone pulley, provides a speed range of approximately 
50 to 2500 f.p.m., making it suitable for cutting mate- 
rials from die steel and ferrous metals to wood, bake- 
lite, aluminum and non-ferrous metals. Often it has 
paid for itself in the making of a single die. 


The 4 spindle Drill Press is one of several types hav- 
ing wide application in the Electrical Industries. Prices 
range from about $40 for a single spindle to about 
$260 for a 4 spindle unit. 


WALKER-TURNER CO., Inc. 


4230 Berckman St., Plainfield, N. J. 


FLEXIBLE SHAFTING 


Walker-Turner is supplying many of the most prom- 
inent manufacturers in the Electrical Industries with 
flexible shafting for all types of remote control ap- 
plications. Our Engineering Department will be glad 
to assist in the solution of flexible shafting problems 
upon request. 


Send Coupon for 1940 Catalog of Walker-Turner Machine Tools. 


WALKER-TURNER CO.., INC. 
4230 Berckman St., Plainfield, N. J. | 


Send me your new 1940 Machine Tool Catalog I 


Street 
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A PROBLEM IN ELECTRICAL STEEL 


goes up in Smoke 


AS TWO MEN EASILY 
FIND AN ANSWER THAT 
NEITHER COULD HAVE 

FOUND ALONE 


I, happens somewhere every day. 

An electrical manufacturer runs into 
a lamination production problem that 
he knows the right steel recommenda- 
tion will solve. He calls in the man 
from Carnegie-Illinois. Together they 
study the problem, each applying his 
own specialized knowledge. The pro- 
duction man knows his particular situ- 
ation thoroughly. The Carnegie-Illi- 
nois engineer contributes not only a 


specialized knowledge of silicon steels, 
but a broad familiarity with electrical 
production in many fields. A discus- 
sion between these two men usually 
brings to light sound, money-saving 
ideas which help to keep production 
costs down to a minimum and often 
result in an improved product. 
Throughout the industry, manufac- 
turers have come to rely on the recom- 
mendations of the man from Carnegie- 


Illinois. He’s trained to know Electrical 
Steel Sheets and to solve problems in- 
volving their use. He has at his com- 
mand the research, production and 
distribution facilities of the foremost 
steel producer in the world. He handles 
every type of Electrical Steel Sheet 
and can make unbiased suggestions 
without favoring any one product. 
Why not discuss with him your next 
problem that involves the use of steel? 


ELECTRICAL STEEL SHEETS 


CARNEGIE - {tH 108 015 


STEEBL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED @a ATES STEEL 


ELECTRICAL MANUFACTURING 
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Executives, product designers, engineers . . . all those responsible for product development .. . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


RESISTANCE ALLOYS _ 3-01 


Detailed wire and strip data in chart form 
as well as general information on elec- 
trical alloys for heat and corrosion-resist- 
ing purposes, radio sets and tube parts, 
ignition applications and electrical resist- 
ance uses. Driver-Harris Co. 


MERCURY SWITCHES — 3-02 


Design features and characteristics of a 
mercury-to-mercury switch intended for 
frequent opening and closing of high 
amperage circuits without deterioration. 
Applications include air conditioning and 
refrigeration equipment, coin-operated de- 
vices, electrical instruments. Murc-Trols. 


CERAMIC INSULATORS 3-03 


Manufacturing methods and characteris- 
tics of two ceramic insulating materials 
used in coil forms and miscellaneous high 
voltage services. General Ceramics Co. 


BRONZE ALLOYS 3-04 


Compiled as a supplement to the handbook 
for engineers and machine designers, de- 
tailed information is given on the physical 
and metallurgical properties of recently 
developed non-ferrous alloys. Lumen 
Bearing Co. 


MOTOR INSULATION 3-05 


Features of insulating methods and ma- 
terials developed to give polyphase induc- 
tion motors long operating life, low main- 
tenance and operating expense. General 
Electric Co. 


V-BELT DESIGN 3-06 


Outlines factors involved in selecting a 
fractional hp. V-belt drive using stock 
belts. Also discusses V-belt practice, 
method of selecting non-standard and V- 
flat drives, belt sizes, hp. ratings and 
speeds, and includes a tabulated section on 
fractional hp. stock drives for various 
motor speeds, speed ratios and center dis- 
tances. B. F. Goodrich Co. 


SPEED REDUCERS 3-07 


Types of speed reducers covering a range 
of from 1/50 to 10 hp. with data on their 
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construction. Also comprehensive motor 
information, prices for motorized and 
motorless reducers, dimensions and mount- 
ing positions. Janette Mfg. Co. 


INSULATED CABLE 3-08 


Condensed guide to aid in the selection of 
insulated cable for low voltage power cir- 
cuits including a summary of types avail- 
able and their recommended applications, 
details of each type, and method of select- 
ing conductor size. General Electric Co. 


BEARING METAL 3-09 


Progressive size listing of self-lubricating 
bronze bearings and bushings as well as 
technical and application data on the alloy 
used in these bearings and method of in- 
stallation. Johnson Bronze Co. 


FASTENING UNITS 3-10 


Useful information on wood, machine, 
sheet metal, drive, lag, cap and set screws, 
stove, carriage, hanger, step and machine 
bolts, etc. to assist in the selection of the 
most economical fastening units for as- 
sembly problems. Continental Screw Co. 


STANDARDS, CODES _ 3-11 


Index of American Standards Association 
safety codes and standards with prices, 
arranged according to subject matter and 
also alphabetically for quick reference. 
American Standards Assn. 


SWITCHING DEVICE 3-12 


Mercury switches provide wear-proof, 
trouble-free maintenance-free contacts 
wherever electrical equipment circuits are 
made and broken. Operating method, 
electrical characteristics, interrupting ca- 
pacity ratings and various uses are also 
discussed. Nela Specialty Div., General 
Electric Co. 


STEEL FACTS 3-13 


Collection of data to aid the steel user in 
choosing the correct steel for his purpose, 
thus promoting efficiency in machine tool 
operation. Union Drawn Steel Div., Re- 
public Steel Corp. 


CASTING METAL 3-14 


Five reasons why this processed metal, 
manufactured to rigid specifications, is 
widely used for pressure castings, with 
some service applications. Mehanite Re- 
search Institute of America, Inc. 


BALL BEARINGS 3-15 


Engineering data on ground and un- 
ground radial, thrust, and combination 
type bearings, ball retainers, bearing 
sheaves, wheels and casters. Nice Ball 
Bearing Co. 


TIME SWITCH 3-16 


General-purpose, automatic time switch 
featuring low-cost installation and mainte- 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 3-01 3-02 3-03 3-04 


ING, | request that you send me the printed matter, 


the reference number of which | have circled. 3-06 3-07 3-08 3-09 


(Please fill out completely, showing company 
and title, even if non-business address is used.) 


Company 
Individual 
Function or title 
Street Address 
eames 
Products you manufacture 


3-16 3-17 3-18 3-19 





3-21 3-22 3-23 3-24 





3-26 3-27 3-28 3-29 


3-11 3-12 3-13 3-14 





3-05 
3-10 
3-15 
3-20 
3-25 


3-30 





nance for controlling electric circuits on 
a schedule related to the time of day. 
General Electric Co. 


CONTROLS 3-17 


Specifications, application diagrams, ap- 
proximate enclosure dimensions, and 
prices of induction relay switches for 
liquid level control. Section on electrodes 
and electrode holders is also included. 
Bender Warrick Corp. 


RELAYS 3-18 


Outstanding features of two types of re- 
lays designed specifically for economical 
quantity production by the incorporation 
of a minimum number of parts and sim- 
plified production operations. Automatic 
Electric Co. 


AUTOMATIC MOLDING 3-19 


Up-to-date facts on completely automatic 
equipment for molding plastics. Illus- 
trates several models of molding ma- 
chines, describes how they function, and 
shows how automatic methods cut mold- 
ing time, labor, material, finishing, in- 


spection and other costs. F. J. Stokes 
Machine Co. 
HEATING UNITS 3-20 


Available sizes of strip heaters obtainable 
in two types, either steel or chrome steel 
sheathed. Also dimensions and prices of 
wall- or floor-mounted air heater models. 
Westinghouse Electric & Mfg. Co. 


PILLOW BLOCKS 3-21 


Characteristic features of self-aligning, 
self-lubricating pillow blocks. Specifica- 
tions and prices on standard, rubber 
mounted, double reservoir oil return, 
universal, flange or side mount, duplex 
standard, and the new low-cost, one-piece 
steel housing pillow blocks. Randall 
Graphite Products Corp. 


MOTOR APPLICATIONS 3-22 


Charted for quick reference are 18 types 
of motors with data on the power supply 
of each, range of hp. ratings, starting 


@ No cost or obligation. 








BUSINESS REPLY CARD 
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torque, minimum torque, starting current, 
and typical applications for each type. 
Leland Electric Co. 


CONTACTS 3-23 


How silver contact costs can be cut by 
using silver-faced contacts permanently 
bonded to a suitable base metal thus in- 
creasing strength and wear resistance. 
Tables list possible combinations of facing 
and backing materials obtainable and 
standard stock sizes of -various contact 
types. P. R. Mallory & Co., Inc. 


CARBON PRODUCTS 3-24 


Physical and electrical characteristics of 
various carbon grades with service re- 
quirements encountered under a variety 
of conditions. Also sections on shunt 
connections, terminals, how to eliminate 
brush trouble, installation of brushes, etc. 
Becker Brothers Carbon Co. 


TIME METERS 3-25 


Four standard, synchronous motor-driven 
running time meters for use on ac. cir- 
cuits to automatically and cumulatively 
register total operating or idle time of 
any circuit, machine or system to which 
they are connected. R. W. Cramer Co. 


VARIABLE PULLEY 3-26 


How stepless speed delivery may be ob- 
tained with a variable speed pulley. [I- 
lustrates practical user applications and 
offers engineering service in special prob- 
lems. Speedmaster Co. 


AUTOMATIC CONTROLS 3-27 


Features of design, construction and 
operation of automatic controls employing 
a hermetically sealed, mercury contact 
switch. For heating, refrigeration, air 
conditioning and various industrial appli- 
cations. Mercoid Corp. 


WELD RECORDER 3-28 


Construction, description and rating of a 
weld recorder that indicates on a paper 
chart variations of the electrical input 


Use this postpaid card, 


FIRST CLASS 


Permit No, 45 
(Sec. 510, P.L. AR.) 
New York, N. Y. 








for each spot weld as compared with 
other welds and with a predetermined 
normal, General Electric Co. 


DIELECTRICS 3-29 


Guide to a diversified line of electrical 
insulating materials for integration within 
the product: fiber glass, insulating papers, 
asbestos, tapes, sleevings and webbings; 
transformer, cable filling and pothead 
compounds, flexible varnished tubings, 
mica, etc. Mitchell-Rand Insulation Co. 


POSITIVE PRINTS 3-30 


Features of a direct, positive printing, 
two-step process which provides complete 
facilities for the reproduction of technical 


drawings. Materials and machines for 
numerous applications. Ozalid Corp. 
BI-METAL 3-31 


How an improved heat-sensitive element 
for automatic temperature control works, 
its uses, and available shapes and forms. 
Explanation of fabrication and engineer- 
ing services offered. Dole Valve Co. 


ENCLOSED MOTORS _ 3-32 


Construction details of explosion-proof dc. 
motors in sizes up to 75 hp., approved by 
Underwriters’ Laboratories for all haz- 
ardous locations. Reliance Electric & 
Engineering Co. 


BEARINGS 3-33 


Interchangeability tables contain numeri- 
cally arranged lists of competitive ball 
bearings with the manufacturer’s corres- 
ponding numbers; also information on 
specifications and tolerances. New De- 
parture Div., General Motors Sales Corp. 


RATING SERVICE 3-34 


Users of corrugated shipping boxes are 
offered a rating service for effective 
packaging by submitting a sample pack- 
age. Shipping box check chart breaks 
down the package into ten elements which 
form the basis of evaluation. Hinde & 
Dauch Paper Co. 


SOLDERING 3-35 


Two outfits, one for light intermittent 
requirements of radio repairmen and the 
other for sustained production duty, with 
unusual features of. safety, reserve ca- 
pacity, lightness and convenience. Cole 
Radio Works. 


PRODUCTION GAUGES 3-36 


Offers an integrated line of gauges, com- 
parators, indicators and other precision 
instruments useful in measuring and com- 
paring linear dimensions in the fabrica- 
tion of mechanical parts. Suggestions 
for maximum use, effectiveness and pre- 
cision with least time delay. Federal 
Products Corp. 
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ich the pressure on the threads! 


Setting up pressure on the threads tightens a nut or screw. Maintaining 
pressure is the only means of keeping it tight! Any device with teeth that 
3-35 bite into the bearing surfaces reduces pressure. As vibration drives the 
ittent teeth farther in, the pressure becomes less and less. 
d the Contrasted to this, a Helical Spring Washer compensates for the causes 


with of looseness, which are bolt stretch, wear of contacting surfaces, breakdown 
e ca- 
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of rust, scale or paint. 
A Helical Spring Washer is the one and only locking device that maintains Th 
thread pressures over a long range. 








3-36 SPRING WASHER INDUSTRY, Wrigley Building, Chicago, Ill. 
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@ Every electrical engineer knows 
that an atom cannot be seen, but 
can be smashed. By performing this 
feat, the cyclotron has produced 
findings of great significance to 
science and medicine. Here ARMCO 
Electrical Engineers have contrib- 
uted much through their develop- 
ment work on magnetic parts. 
Briefly this is what the cyclotron 
does: By combining the influence 
of electrical and magnetic fields, it 
imparts speeds as high as 20,000 


BOTS Cee Tae Lue bi ee abit ae) a tri ee 


same Armco Research Engineers who helped develop and design 


the magnetic parts of these complicated machines also devote 


much of their time to the improvement of Armco Electrical Steel. 


miles a second to ions, At this in- 
credible speed, ions are made to 
strike an atom of material pur- 
posely placed in their path. The 
terrific impact shatters the atom. 

Of importance to electrical sheet 
buyers is the fact that the same 
collaborating engineers also are 
responsible for the increasingly 
better performance of Armco Elec- 
trical Steel. They have helped to 


achieve better magnetic quali- 
ties and lower-cost laminations. 

Why not put your magnetic 
problems up to these experienced 
Armco Research Engineers. They 
have all the facilities for bringing 
them to a successful conclusion. 
Just communicate with our nearest 
district office, or write us direct. 
The American Rolling Mill Com- 
pany, 371 Curtis St., Middletown, O. 
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Aservicespan of over ten years hasconvinced 
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a prominent business machine manufac- 
turer that ZINC Alloy Die Castings are the 
answer for many metal parts. 

In 1928 this Company employed its first 
die casting—a base for a hand-operated ad- 
dressing machine. This machine—still with 
a die cast base—is an active item in the 
Company’s line today. And (this is the sig- 
nificant engineering fact) ZINC Alloy Die 
Castings have been specified in increasing 
quantities for all duplicating equipment 
since 1928. The latest machine embodies 21 
mechanical and decorative parts produced 
by this metal and method. 

This is the third advertisement in a se- 
ries* designed to illustrate the widespread 


acceptance and increased use of ZINC Alloy 





NVINCED 





—DIE CASTINGS 
ARE THE ANSWER 


aA 
es 
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— RESULTED IN THE USE OF 211N e718) 


Die Castings in most of today’s major in- 
dustries. Ifyou arenot thoroughly informed 
on the physical and economic advantages 
offered with ZINC Alloy Die Cast parts, we 
suggest that you consult a commercial die 
caster—or write to The New dersey Zinc 


Company, 160 Front Street, New York City. 


*Copies of earlier advertisements is this series gladly mailed 
on request. 





The Research was done, the Alloys were developed, and most Die Castings are made with . 


99.99+% 


HORSE HEAD SPECIAL (uniter avciry) ZINC 
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Higher in volumetric capacity, more 
sturdily constructed, definitely quieter, 
better designed and more efficient in 
operation—that, in brief, is the status of 
those centrifugal and propeller type 
fans available for integration within 
complete electrically energized prod- 
ucts. Made in many new designs and 
materials, they serve a wide range of air 
circulating, pressure or vacuum require- 
ments. First-aid-to-the-specifier regard- 
ing recent developments. 


ESIGNED to handle an ever increasing number 

of air conditioning, ventilating, heating, cooling, 

drying, vapor absorption, mechanical draft, dust 
collecting, fume removal, humidifying, dehumidifying 
and air moving needs, centrifugal and propeller type 
fans offer the engineer-designer of such electrically 
energized products as oil burners, stokers, refrigera- 
tors, electric fans, vacuum cleaners and similar devices 
a wide range of forms, diameters and capacities from 
which to choose. 

Centrifugal fans are available in single inlet, single 
width, and double inlet, double width types and, of 
course, for either clockwise or counter-clockwise ro- 
tation. They may be of riveted, welded or special con- 
struction, or may be cast in a single piece, and are 
made of aluminum and steel, or of magnesium and 
zinc alloys. They are also constructed of special met- 
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Back plate type centrifugal blower 
wheels. Front row are clock- 
wise rotation and back row 
are for counterclockwise rotation. 


als, or given special finishes, for resisting corrosion in 
certain types of exhaust systems. Propeller type fans 
are made in a variety of forms and sizes for either 
suction or blower applications. Blade materials con- 
sist of steel, aluminum, brass and rubber. Aluminum 
is ideally suited for both propeller and centrifugal 
fans because of its lightness of weight coupled with 
strength, and also because it requires no extra finish 
to retain its original attractive appearance. 


WHEN QUIET OPERATION IS ESSENTIAL 


NCREASING use of air conditioning apparatus, 

room coolers, electric fans, and similar home and 
office appliances has led many manufacturers and de- 
signers of propeller fans and rotors to expend a con- 
siderable amount of research on fan noise and its 
causes. As a result, most of the present-day fans are 
not only highly efficient but also exceedingly quiet in 
operation. These fans incorporate carefully designed 
blade forms, are statically or dynamically balanced, 
and are rigid and sturdy in construction. Consider- 
able attention has also been devoted to the proper de- 
sign of fan housings and duct shapes, and to the effect 
of obstructions located near the inlet or discharge of 
a fan. 

Propeller type fans are used in air conditioning de- 
vices, electric fans, filters, laundry drying equipment, 
and a large number of similar applications. They are 
not designed to build up much of a static head and, 
in general, are not recommended by manufacturers 
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for applications where static pressures must be devel- 
oped. A large number of failures in ordinary pro- 
peller fan installations occur in cases where the fans 
are so installed that they must discharge against the 
resistance of automatic discharge louvres or against a 









A American Blower Corp. B Torrington Mfg. & 


ANS for general ventilation requirements are made features of construction which tend to eliminate vibra- 

in many designs. (A) Used where no duct system tion and contribute to quieter operation. Made of 

is required, this fan has two wide-area aluminum blades, sheet metal throughout, with plain or aluminum 

epicycloidal in shape. (B) Extreme rigidity combined lacquered blades. (C) Comparison of wide-area fan 
with light weight, is efected in this attic fan by new with narrow blade propeller. 


American Blower 


prevailing wind. This can be better realized when it 
is considered that a 25 mph. wind is equal to 0.3 in. 
water gauge resistance against a fan delivery. 

Fans constructed with steel or aluminum blades are 
made in a variety of designs and sizes. Some types 
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Type | Construction | | Num | | Fin = Free | 14 In. Static | “1 In. Static | 
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| Type — |_ Aluminum 4 |18-60. ee = a: 
Axial | 
| Flow | Steel 90-48; — | 8 
‘Single Biase 
| Steel or Aluminum __| 8-12 | 144-13 | 2-4 
| Attic Fans— 
| All Steel ___| 30-48 | 2-4 - 
| Aluminum 
Pressure | Blades— : 
Propeller Type Steel Spider | 10-18 — 4 
Fans : | All Steel | 99-30 - 9-4 
Cold Rolled Steel or 
Aluminum—Brass Hubs 3-7 - | 45 
Aluminum Blade 
Steel Spider 18-42) 31%-5 3 
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| Steel oie 6-234 a 9-6 
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plated steel or cold rolled aluminum. 


are of riveted or spot welded construction while other 
types are blanked from a single piece of sheet metal. 
In many designs, the blades are made of metal which 
is different from that of the spider and hub in order 
to obtain a difference in frequency. This type of con- 
struction is especially important in electric fan appli- 
cations, where the split phase or shaded pole motors 
which are frequently used may generate an ac. hum 
which is picked up by the motor shaft and passed 
through the hub into the blades where it is greatly 
amplified. 

One propeller type fan has three wide aluminum 
blades which are low in frequency transmission. The 
hub and spider are of special steel and are insulated 
from the blades by a composition material which tends 
to absorb vibration and sound. These fans range in 
size from 18 to 42 in. diam. The 42 in. propeller is 
designed for applications where large volumes of air 
must be moved with utmost quiet. It is capable of 
delivering 20,000 cu. ft. per min. at 540 rpm., when 
using a 34 hp. motor. 

A second form of aluminum fan, consisting of four 
wide blades, ranges in size from 8 to 18 in. diam. 
The spider is made of cold rolled steel and is mounted 
on a brass hub. This fan is designed for clockwise 
rotation only, when facing the air discharge, and 
ranges in capacity from 250 to 3050 cu. ft. per min., 
at 1050 rpm., which is the speed recommended by the 
manufacturer for quiet operation. Another type, also 
designed for clockwise rotation, has three blades and 
is made in sizes ranging from 20 to 30 in. diam. At 
rated speed, this fan is capable of 
producing a high velocity air stream, 
effecting deep penetration with 


RACK plate type, multivane impeller 

wheel with smooth-faced inlet disc. 
Made of aluminum alloy with cast 
aluminum hub. 










Torrington 
Mfg. 


DROPELLER type fans serve many air circulating needs. 

(A) Made in 10, 12 and 16 in. diam. sizes, this fan 
has aluminum alloy blades, cold rolled steel spider and 
brass hub. Maximum recommended speeds for quiet 
operation range from 1050 to 1600 rpm. (B) Designed 
for extremely quiet operation, with blades formed of 
aluminum low in frequency transmission. Steel spider 
and hub are insulated from the blades by a composition 
material which tends to absorb vibration and sound. 
(C) Suitable for moving moderate quantities of air 
against low static heads. Made of zinc-cadmium 






Barber-Colman 


unusual quietness. Capacities range from 2600 to 
8000 cu. ft. per min. at a recommended speed of 1140 
rpm. These fans may be furnished plain, with cad- 
mium plated spiders and hubs, or with a lacquer finish. 

Light weight steel and aluminum fans, suitable for 
automotive and refrigeration applications are made in 
riveted, single-piece and welded designs. One type, 
ranging from 14 to 23 in. diam, has six aluminum 
blades which are riveted to a steel spider. This fan 
has a 1¥% in. pitch and is furnished for either suction 
or blower applications. A two-blade design, made in 
9 and 12 in. diam., is blanked from a single piece of 
sheet steel. The blades are 2 in. wide and have a 
one inch pitch. Another single-piece 10 in. diam. fan 
has four blades, with either a 1 5/16 or 15% in. pitch. 
An exhaust fan, available in four sizes which ranges 


Schwitser-Cummins 


Janette Mfg. 





NTER disc type, double inlet centrifugal rotor. (A) 
Designed expressly for air conditioning applications. 


Disc is formed from two plates of cold drawn steel, spot 
welded together. Note reinforcing ribs. (B) Used in oil 
burners, stokers and ventilating or exhausting applications, 
this double inlet rotor is designed to run quietly at standard 

motor speeds. Blade tips are bent to insure tightness. 
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ADE of 

cast alum- 
inum, this 
pressure - type 
propeller fan is 
designed to op- 
erate against 
wind and duct 
resistance at 
high efficiency. 


B. F. Sturtevant 


from 11 to 23 in. diam. is made in a six-blade design 
and has a steel spider and band which are spot-welded 
to the blades. 

Small steel and aluminum fans in 6 and 8 in. diam. 
are available in two and four-blade designs for appli- 
cations which require the movement of moderate quan- 
tities of air against low static heads. The 6 in. blades 
are made of zinc-cadmium plated steel while the 8 in. 
blades are made of cold rolled polished aluminum, 
ribbed at the center for extra stiffness. Capacities 
range from 250 to 400 cu. ft. per min. Fans in 10 
and 12 in. diam. sizes are furnished with blades 
stamped from polished aluminum sheet. These are 
accurately centered and riveted on aluminum hubs. 


UBBER blade fans are available in diameters 

ranging from 6 to 24 in. These fans, which 
are furnished in a four-blade design, combine a greatly 
reduced noise factor with maximum safety and find 
extensive use in electric fan applications. They are 
also employed in exhaust applications which involve 
the handling of corrosive fumes. Their capacities 
range from about 300 to 6500 cu. ft. per min., in free 
air. The blades are designed to hold their shape 


TRAIGHT radial blade rotor for 

medium speed applications. Blades 

are curved into inlet to permit handling 
of large volume of air. 


B. F. Sturtevant 





American Blower Corp. 









CTEEL plate exhaust fan suitable for 

removing long shavings and sawdust 
in the air discharge system of woodwork- 
ing machinery. 


under the highest velocity and to resist age, heat, mois- 
ture, sunlight and air impurities. They are easily 
cleaned with mild soaps or glycerine. 

Centrifugal fan rotors are used in oil burners, 
stokers, air conditioning units, ventilating, exhausting 
or drying apparatus, and in various industrial applica- 
tions where static pressures must be developed. They 
are classified in three types, namely, the backwardly 
curved blade rotor for high speed, the forwardly 
curved blade rotor for low speed, and the straight 
radial blade rotor for medium speed. Some types 
have back plates, while others employ center discs. 

Rotors employing back plate construction are built 
in several forms. One type, designed to operate at 
relatively low speeds, has forwardly curved blades and 
is constructed from a special grade of soft steel which 
possesses a minimum amount of resonance. The 
blades are die-formed in pairs and each stamping is 
bent to form an open rectangle or U. The blade ends 
are pressed through slots in the steel back plate, each 
slot having the same curvature as the blades. The sec- 
tion joining each pair of blades is spot welded to the 
back plate. The open ends of the blades are pressed 
through a slotted inlet disc and bent over smoothly 
against the outer face. In the larger wheels these ends 
are also spot welded to the disc for added strength. 

These wheels are available in both single inlet, sin- 
gle width and double inlet, double width designs and 
range in size from 5 to 12 in. diam. The smaller size 
rotors are furnished with aluminum hubs while the 
larger sizes have cast iron hubs. These are riveted to 
the back discs, either inside or outside of the wheel as 
required. Special hubs designed for flexible couplings 
can also be furnished. For ordinary requirements, the 
wheels are given a baked-on, rust-resisting aluminum 
finish, but special finishes can be supplied to meet un- 
usual or severe conditions. 

In a second design of back plate centrifugal rotor, 
the blades are riveted both to the back plate and to the 
inlet disc. Made of steel throughout, this wheel 

(Continued on p. 92) 


SMALL, die-cast impeller for automo- 

tive heater. Possible parallel de- 
velopment in molded plastics. Light- 
weight, low cost and minimum noise. 





Bishop & Babcock 
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AS between the old (A) and the new (B) show 


front and rear views) there is little to question. 


ing 


That appearance design does count in the sales effec- 


tiveness of industrial goods is further demonstrated by 


Freed of the necessity to meet a well-defined 
price ceiling, or permitted to compromise with 
product performance and the reputation of the 
manufacturer, the engineering-design problem 
would lose some of its vitality and challenge. 
Here Milwaukee Saw Trimmer ordered better 
performance, greater reliability and life, im- 
proved appearance but the price of recognized 
competition to be met. A difficult job. 


ARGE and fully-equipped plants in the printing 
industry possess production machines for swiftly 
satisfying almost every mechanical need. Smaller 

shops are often less fortunate. That there was a de- 
mand for a smooth-lined, inexpensive, accurate, port- 
able graphic arts industry saw was apparent from the 
widespread demand for second-hand equipment. The 
new Milwaukee sawliner is a portable device, capable 
of being used as a bench model in smaller shops or as 
a second saw on a portable cabinet in other plants. It 
is powered by a 4 hp., 110-volt ac., 60-cycle single 
phase motor. 

The main problem was to produce a saw, cheaper 
than present competition, without lowering standards 
of accuracy or long-life. Appearance and operation 
had to be such as to not reflect unfavorably upon the 
fine reputation of our other devices established over a 
period of twenty years. An inferior product would 
cause much harm to sales of other products of our line. 
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the market success of this saw trimmer. Finished in 
industrial gray with a black base, to lines that sweep 
pleasingly to functional usefulness, the 16 gauge steel 
housing and cabinet replaces the cast-iron pedestal. 


BY HARRY TAPPER AND 


CHIEF ENGINEER 
MILWAUKEE SAW TRIMMER CO. 


J. O. REINECKE 


CHIEF DESIGNER 
BARNES & REINECKE 


A definite price class had been established by com- 
petition and the problem was to create an accurate, 
well-styled device which could be profitably merchan- 
dised to the field for a maximum price of $125. Sev- 
eral inferior grade products on the market had a poor 
reputation so that the new device could in no way 
compromise on performance, safety, materials or as- 
sembly. 

The saw which we created meets our pre-determined 
specifications as to quality at a cost commensurate with 
the buying power of the sales potential. The housing 
dimensions of the bench model are 27% in. x 17 in. x 
9% in. It weighs 260 pounds. The bench model is 
available mounted on a cabinet. Designed to appear 
as a part of the bench model, wheels in the cabinet base 
permit extreme portability. The cabinet adds 55 pounds 
to the weight. The finish, in the unit illustrated, is in- 
dustrial gray baked enamel with black on the base sec- 
tion. In place of customary cast iron, the cabinet and 
housing are formed of 16-gauge steel. This provided 
a more practical product with a noticeable reduction in 
eests and weight. 

The housing conceals the motor which is ventilated 
by a novel combination of ornament and louver. The 
chrome-plated, circular nameplates found on each side 


43 
















































of the cabinet are centered over holes but extended out 


approximately one-quarter of an inch on small tongues. 
This allows a ventilating air movement through the 

dS 2 
housing to cool the motor. 


ELECTRICAL ELEMENTS DOMINATE 


UCH a graphic arts industry saw is subject to 

hard use with accompanying abnormally heavy de- 
mands upon elements of electrical equipment. The va- 
riety of materials sawed and the speed of operation 
are factors. In order to protect the units of power 
drive as much as possible, they are enclosed in the 
steel housing. Motor and pulley and mandrel are un- 
der cover. The steel housing interior is divided in 
thirds. The first partition, directly below the saw, 
serves as a drawer to catch all flying chips and small 
burrs. The second partition houses the motor control 
box, operated from the housing exterior by a simple 
toggle-type switch. The front exterior of the device 
was purposely designed with an inward sweep to allow 
the operator to get close to materials and working sur- 
face. Running from the switch box attached to the 
interior of the housing, is a heavy armoured cable 





OTOR, belt drive, long-supported saw-shaft bearing and 
armored wiring are uncrowded in spite of the small 
floor area occupied (A). Note simple toggle switch control 
and identifyirg name plate. The latter (B) is arranged in 
off-set construction to provide for motor ventilation without 
making these openings, on either side of the cabinet, con- 
spicuous. Motor is also accessible through turtle-back hous- 
ing plate. Partition just below saw blade catches waste and 
is removable as a drawer from the front of the cabinet when 
work table is lowered. 


which carries the wiring to the motor. Protection is 
especially heavy to insure freedom from the possibility 
of flying chips or waste metal shorting electrical con- 
nections. The third portion of the housing contains 
the motor. The motor is movable to allow for taking 
up slack in the V-belt. Connection to the power out- 
let is through a heavy duty rubber-covered cord. 

The motor rests on two adjustable rails at the rear 
of the cabinet, and just under the sloped turtle back. 
The rails slide forward and backward to compensate 
for wear in the V-type drive belt or for other adjust 
ment. A 3@ in. flexible, metal conduit containing 2 
conductor No. 14 solid, insulated wire extends from 
the motor to a 2 x 4.x 2 in. outlet box at the inside 
front of the cabinet and below the table overhang. 
Connected to the outlet box and extending through 
the cabinet, flush mounted, is a double pole toggle- 
switch, permitting an operator to start or stop the 
motor with a quick flick of one finger. Special em- 
phasis was given the position of the switch in regard 
to operating convenience. 

Another 3 in. conduit carries the feed line from a 
bushed opening in the rear of the cabinet through a 
90° squeeze connector, along the left side of the steel 
cabinet and into the outlet box through a 45° elbow. 
All these connections are completely enclosed and will 
not permit entry of any foreign matter or chips which 
might result in electrical failure. A heavy rubber- 
armored extension cord, ten feet in length, carries in- 
coming current from any convenient outlet to the 
cabinet and thus offers high convenience in use. 


OLLABORATIVE efforts were once more re- 
sponsible for a notable engineering-design accom- 
plishment. (A) Here are (left) Harry J. Tapper, chiet 
engineer and (right) George Morrison, president of 
Milwaukee Saw Trimmer discussing this product as their 
chief draughtsman looks on. (B) Industrial designers 


B J. F. Barnes and J. O. Reinecke in an appraising mood. A 











S seen by the operator. Work clamp knob and saw 
guard knob of molded plastic. Extra wide saw 
guard of aluminum to protect the worker and give 
more accurate control of flying chips and waste. 
Miter gauge is shown in position. This is marked to 
72 picas with micrometer adjustment to points. 






Here are the original rules which each contributing 
factor was to keep in mind when working on this new 
engineering-design. 


1. Portable, modern appearance, yet substantial. 
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ognition for a strange operator. 

Accessibility of working parts came about by cen- 
tralizing working parts in the bench model housing. 
The entire table lifts on a fulcrum at the rear, expos- 
ing parts for oiling or service. Motor is removable 
from the rear by taking off of turtle back plate at the 
rear of the saw housing which is held in place by 
slotted screws. 

Final production figures revealed that the careful 
combination of materials and devices allows a final 
cost of $119.50 to the user. Mounting on an extra cab- 
inet base increased the total by $25, and furnished the 
advantages of storage space and supporting base with- 
out occupying valuable bench room. These two models 
meet all normal requirements. 
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EVELOPMENT of a special steel for a new type 

saw blade furnished a principal means of reduc- 
ing costs without sacrificing mechanical excellence. 
Ordinary saws employ a set of three trimmer knives 
which are an integral part of the saw head. ‘These 
knives trim, or pare, the cut on the same stroke as 
used to saw and automatically eliminate any burrs or 
chips. In order to eliminate the trimming knives on 
operations where they are not required has called pre- 
viously for a mechanism to change the position of the 
saw blade in relation to the work being performed. To 
do this either the saw table or mandrel was raised or 
lowered and the machinery involved was quite ex- 
pensive. 

On our new type saw blade, which can be used for 
any stereotype, wood, copper or zinc and type metal 
(composed of lead, tin and antimony), it is unneces- 
sary to use trimmer knives because the blade is de- 
signed to cleave through without leaving burrs or 
chips. Elimination of the raising and lowering mech- 
anism furnished us with a distinct safety advantage 
inasmuch as the saw blade could be completely en- 
closed with an aluminum saw guard of generous di- 
mensions. The size of the saw guard also allows a 
more accurate disposal of waste chips. 

The mandrel, through which the motor drives the 
saw blade, is of high-grade cast iron. It is mounted 
on special pads. The length of the mandrel plus its 
generous thickness eliminates any possible distortion 
which might be transferred to the saw action. The 
mandrel may be locked for removal of the saw blade 
by pressure on a pin in the saw head. A light spring 
holds the pin in place and permits an easy, automatic 
saw blade release. 

The table, which also serves as a working surface, 
is cast of semi-steel to provide a smooth-grained, long- 
wearing surface. A sub-table, of the same material, is 
positioned to the right of the saw blade. This sub- 
table swings open on a fulcrum to allow for support 
of extra long strips, stereos or plates. In the open 
position, all waste material is directed downward by 
the saw guard into a concealed drawer below the work- 
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ing surface and removable from the front of the housing. 
With the sub-table closed, a full sweep of working sur- 
face measuring 16 in. by 19 in. is available for the oper- 
ator. The saw guard can be thrown completely back 
to clear the table if desired. It is assembled at the 
back of the table shaft and is held in any position with 
a friction spring washer. 

The pica gauge is stainless steel with controls of 
cast brass, chrome plated. The gauge rides the bar 
and slides from right to left to determine the width 
of the work being sawed. Since so many varying 
widths are handled through the course of a working 
day, a provision was made to allow for quick adjust- 
ment. 

The mechanism is actuated by an eccentric made of 
drill rod to insure long life, which is pinned to and a 
part of the dial indicator. Attached to the eccentric is 
a pica dog, which is a link with a tooth on one end 
that engages the pica rack, a part of the gauge frame. 
This tooth is formed on the principle of an involute 
gear tooth. The radial action of the eccentric creates 
a slight rolling motion between the pica rack and the 
dog tooth. The formed tooth gives a positive point 
contact at all times. The dog is disengaged from the 
pica rack by means of a lever, which is moved forward 
by thumb pressure, allowing the pica gauge to slide 
along the frame as desired. When released, a spring 
holds the dog in rigid contact with the pica rack. 

The action of the pica gauge is figured out trigo- 
nometrically. Each point has two angles which carry 
a direct relation to each other. One point of movement 
on the dial is equal to 0.0138 in. movement on the 
built-in gauge. 

In place of tedious revolving of knurled knobs to 
move the gauge, the Sawliner gauge can be lifted 
bodily from the bar and dropped to left or right at 
approximately the point where the work should be sev- 
ered. Following this, an accurate threaded adjust- 
ment down to 0.001 in. can be made with an interme- 
diate finger-tip control. To protect the setting, a lever- 
type handle holds the gauge into place against the bar 
during operations. 


APPEARANCE DESIGN IN A NEW FIELD 


ECOGNIZED throughout this product development 

as an extremely important problem to be met was 
that of sales appearance, and this was overcome by 
commissioning Barnes & Reinecke, Industrial Design- 
ers, to inject the eye-appeal. Color, too, received 
major consideration in the development of this prod- 
uct and the designers departed from customary ma- 
chinery black, found on most graphic arts equipment, 
by selecting battleship gray for the cabinet and bench 
model. A base section is finished in black. The paint 
is baked on, and was favored over other colors be- 
cause of its ease of application and facility for cover- 
ing rough spots on the steel surfaces. The black band 
about the base of the cabinet lends an air of solidity to 
the device and does not show scrubbing stains or broom 
scratches easily. 

The first models were placed in several key locations 
for trial use. This was to reveal any inherent mechan- 
ical or design flaws usually found in new creations. 
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Following a period of hard usage, the saws were torn 
down and inspected for “bugs,” but beyond customary 
wear compensation, no adjustments were necessary or 
even desirable. 


WHERE ECONOMIES WERE GAINED 


EVIEWING several months production has spot- 

lighted the points where economies were possible 
without sacrifice to mechanics or appearance. 

1. Use of 16-gauge steel in the cabinet and bench 
model in place of customary cumbersome cast-iron. 
This, incidentally, represents another saving in the form 
of decreased shipping costs because of weight and 
breakage. 

2. Producing a bench model which could be supple- 
mented with the storage cabinet if so desired. This 
saved material. 

3. Placing all working parts where they are imme- 
diately accessible for service. This included a remov- 
able turtle back over the motor, open mandrel, and un- 
concealed electrical wiring. 

4. Use of quality materials at points where accu- 
racy and long life are essentials. 

As a result, many small printers and engravers, un- 
willing to assume the burden of cost of more expen- 
sive machinery, now find an ideal machine within easy 
price reach. Larger establishments which already have 
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Interior arrangement of essential com- 
ponents in the new Milwaukee Sawliner. 


cumbersome and costly equipment are purchasing the 
new Sawliner on the strength of its extreme port- 
ability and the advantage of being able to place a saw 
at any point in the shop where it is most busy. Low 
cost of operation and service makes it profitable to use. 
Careful design of the 173 parts which go into the ma- 
chine, with appeal to the eye as well as mechanical 
principles, has resulted in a device which any manu- 
facturer would be proud to add to a line of equipment 
carrying a guarded reputation for careful manufacture. 
We are pleased, as are our customers, with the Mil- 
waukee Sawliner. 


ELECTRICAL MANUFACTURING 
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NEW FACTS 
ABOUT BEARINGS 


RE-EMPHASIS 
UPON THE TUBE 


MACHINE TOOL 
ENGINEERING 
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That the last word on the subject of bearings for various electrically- 
energized products will ever have been said is highly improbable. 
There are so many types, corresponding advantages and comparative 
limitations, that the field of usefulness for each becomes somewhat 
a matter of opinion affected further, to a marked degree, by the 
uncertainties of operating conditions and lubrication continuity and 
maintenance, in certain forms. 

One of the longest-established of engineered components of the 
various machines of man, the sleeve bearing is a good example of 
how even the most familiar and best known of subjects will reveal 
fact-gaps and the need for additional knowledge. In this issue the 
results of an unusually thoughtful analysis and study of sleeve 
bearing use-characteristics are reviewed by an engineer consultant 
who has specialized in bearings for years. 

Because no idle whim, but rather stern necessity, led to and 
dictated the procedures in the research which Mr. Evans reports, 
the discussion deserves real attention. There is no dodging con- 
clusions either. For, if Mr. Evans’ recommendations are valid, and 
we think they are, there is a tremendous amount of misinformation 
included in much of today’s sleeve bearing specifications and, there- 
fore, industry technique could be immeasurably improved. 


Through the liberal specification by engineers and designers of vari- 
ous vacuum-tube components for newer products, emphasis once 
again falls upon the functions performed by electronic controls and 
devices in a wide range of significant developments. 

Electronic ways have long been dramatized, even over-dramatized, 
and the problem in making them useful upon a broader and more 
significant scale is basically that of debunking the highly profes- 
sional engineering approach that largely non-technical minds may 
make the same effective use of these newer components that is al- 
ready being achieved with motors, conventional controls, heat, light 
and instrumentation upon a “parts available” basis. 


For many years machine tools were devised without regard for 
those plus values that built-in electrical drive and control could 
offer, because those responsible for their design still thought of the 
problem in terms of mechanical movements, kinematics and the 
removal of so many units of metal. With the broader recognition, 
for example, that motors could be started and reversed with as- 
sured time intervals of extraordinary short duration and reliability, 
that sequence and cycling procedures with electrical controls in 
conjunction with mechanical interlocks offered startling new per- 
formance and that the shell type motor makes the power unit 
literally integral with the driven shaft, a whole new era arrived. 

Thus, it was vital that those responsible accept the electrical 
way as such rather than to consider it merely a somewhat improved 


but essentially familiar power source. Engineer-designers in this 
vitally alert field had to learn, and are still gaining knowledge, of 
what this means in terms of increased product effectiveness. 
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AKING the most of available materials and 
parts calls for an always open-minded ap- 
proach to their use and performance charac- 





teristics. Today’s small synchronous motors represent 
definite technical and practical advances over those 
models which preceded them and definitely cut in upon 
the field of other frequently specified types for similar 
duty. The identification “synchronous motor’ once 
meant exclusively those large power motors to drive 
heavy machinery and improve power factor in indus- 
trial plants. This discussion, on the contrary, is con- 
fined to the quite small forms of synchronous motors 
as form the actuating element of such well-known 
products as the electric clock. Now, while clocks and 
timers do, to be sure, furnish one of the widest single 
fields of application for this particular form of motor, 
there are also many kinds of devices and appliances 
with which they may be equally advantageously em- 
ployed with a considerable saving in both cost and in 
the space occupied. This is particularly true of de- 
vices which demand for their operation a motor of 
accurately constant speed and which will operate for 
long periods of time with practically no attention. 

As implied in their name, these motors will run at 
their rated speed without any increase or decrease of 
speed as the load imposed upon them is varied, a fea- 
ture which makes them acceptable for use where the 
variations of speed with load would render any of the 
types of induction motors unsatisfactory. 

Since nearly all electric light and power supply ser- 
vices now employ frequency regulators whereby the 
frequency of the current is maintained so accurately 
that it is acceptable for the operation of clocks and 
other timing devices, the user of the small synchronous 
motors for other purposes is insured of an accuracy 
equal to that of the current supply. Even with un- 
regulated frequency, which may gain or lose a few 
cycles during the twenty-four hour period, there are 
but few exceptions where it is not sufficiently accurate 
for the satisfactory operation of all kinds of devices in 
which the operation is not dependent upon the most 
accurate of timing. 
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YNCHRON- 
OUS mechan- 
ism unit as ready 
for integration 
with the com- 
plete product 
(A) and with case 
cut away to show 
gear train (B). 













































Jy ncheumons ? 


Because of its simplicity, constant speed, 
low energy requirements and infrequent 
maintenance characteristics the small syn- 
chronous motor has fields in which it liter- 
ally dominates. But there are other logical 
opportunities for it to be integrated to 
advantage within the engineering-design of 
the complete electrically-energized product. 
Here is a guide to what it may do for you. 


As a primary consideration it should be noted that 
this type of motor is suited for use on alternating 
current only so that the many advantages here out- 
lined are not available for applications which must be 
used on direct-current. Such cases are becoming con- 
tinually less frequent with the increased use of alter- 
nating current for distribution and the growing de- 
mand for a service suited to the operation of the elec- 
tric clock. 

The small synchronous motors here considered 
are built for operation only on single-phase current of 
either 110 or 220 volts so that they may readily be 
employed on lighting circuits without the necessity of 
any special power wiring. 


DESIGNED TO SIMPLICITY 


MALL synchronous motors follow in_ principle 

the larger synchronous machines, but with some 
radical differences in details of construction. Both 
types consist of a stator to which the supply wires are 
connected and a rotor which, in these small designs, 
employs permanent magnets for the fields rather than 
the wound pole field magnets. The latter, in the 
larger sizes, must be excited by direct current from 
outside. The synchronous feature of the large motors 
still obtains as the rotor revolves at strictly synchro- 
nous speed which is determined by the number of 
stator poles. A great many of these motors are of the 
two-pole type, with a consequent speed of 3600 rpm., 
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although frequently made as four-pole machines which 


run at 1800 rpm. These speeds are, of course, based 
upon a supply current of 60-cycle frequency. When 
operated on 50-cycle frequency the speeds are 3000 and 
1500 rpm. respectively. Thus, by the selection of the 
number of stator poles, the speed of the synchronous 
motors may be anything desired provided it corre- 
sponds with the synchronous speed derived from the 
formula, 

Frequency (in cycles per second) xX 120 
Rpm _ - 

Number of poles 

One make of small synchronous motor that is being 
employed for many applications has a base speed of 


on] 


but 450 rpm. on 60 cycles, or 375 rpm. when oper 
ated on 50 cycles. 
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As these motors are strictly of the synchronous 
type, their speed is a function of frequency rather 
than of voltage and they will carry on satisfactory op- 
eration with a voltage drop as great as 25 per cent 
below that for which they are rated. 

They are but little affected by any changes in tem- 
perature which may normally occur in general use 
since they are designed for operation at temperatures 
ranging between 0 and 100 deg. F. For temperatures 
higher than this, special lubrication is required and in 
such cases the conditions should be clearly outlined to 
the manufacturer before the selection of the motor is 
made. 

Small synchronous motors are made in two types; 
(a) self-starting and (b) manual starting. Probably 
the great majority of clocks, timing devices and other 
applications employ motors of the self-starting type 
which of course has the advantage of requiring no at- 
tention, other than that of resetting, for restarting 
when an interruption of the supply current occurs. On 
the other hand, the motors may in some cases be ap- 
plied to certain types of devices in which automatic 
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restarting is undesirable in the same manner that 
larger motor applications may employ either low (or 
under) voltage protection or low (or under) voltage 
release. In this case the self-starting motor would 
have the characteristics of low voltage release and the 
manual starting type that of low voltage protection. 
The use of self-starting motors with electric clocks 
adds greatly to the convenience of their use but, on the 
other hand, a possible danger is introduced which 
must be guarded against where the exact time is a 
prime requirement. Interruption of current due to 
main supply failure is comparatively rare in the larger 
central stations but such interruptions frequently oc- 
cur in suburban and country districts, especially during 


Drives 


thunder storms which result in grounding of the lines 
for periods of longer or shorter duration. The 
most frequent cause of cutting off of the current is 
due to a blown fuse or the opening of switches by 
an electrician to permit lighting and power repair 
work to be done on the local circuit. Such interrup- 
tions are usually of a duration of but a few minutes 
during which time the clock is stopped. If such an 
interruption occurs without the knowledge of the user 
of the clock, and the clock is self-starting, the user 
often fails to note that this time loss has occurred 
until, at some later time, he finds that the clock upon 
which he has implicitly relied is “off” five or ten min- 
utes or more. With the manually started clock, when 
such an interruption occurs, the clock stops and, in 
view of the fact that synchronous clocks are practi- 
cally all furnished with a prominent second hand or 
with an indicator, the stoppage is at once noticed and 
the clock manually restarted at the correct time. 

This difference between the action of self-starting 
and manual starting should be clearly understood by 
the prospective user of synchronous motors in govern- 
ing his selection of the proper type for the operation 
of devices and appliances. Most of these appliances 

are of a nature in which 

automatic restarting is both 

convenient and desirable, 

B while for other applications 

it will be undesirable. The 

latter will be the case, for 

example, where attention 

must be given to the work 

being performed by the de- 

vice preliminary to any 

starting. In such instances 

automatic restarting of the 

device may prove detri- 
mental to the product. 


Typical synchronous motor of simple 
form (A). In phantom view (B). 
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| REPRESENTATIVE APPLICATIONS OF current unnecessary and greatly reduces the size of 
| SYNCHRONOUS MECHANISMS the rotor. For self-starting, each winding of the 


stator is provided with a secondary set of coils, known 
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GEARED DRIVES MOST USEFUL 


A single-phase synchronous motor, if constructed ee ie ; 
without special starting provision, is much like a single- ECAUSE of the high basic speeds of these small 
cylinder steam engine when on a dead center. It will motors there are but few applications in which the 
nek ateet of acl Ciecs geen ha imparted to devices to which they are applied are driven directly 
from the motor shaft. The use of some combination 
of gearing is therefore necessary and the complete as- 
sembly of the motor itself with its gear-train and the 
enclosing casing is combined into a self-contained unit 
which may be considered as an integral synchronous 
mechanism. This entire unit, when used for applica- 
tion to any device or appliance, may be treated exactly 
as a low speed motor essentially similar to the gear 
motor of the larger sizes*. As such the mechanisms 
are rated at the output shaft speed and these mechan- 
isms are made for a very wide range of speeds from a 
few hundred rpm. down to as low as 1 revolution in 
12 hrs. or even 1 revolution in 24 hrs. 

When employed for clock drive the main spindle 
shaft is geared for one complete revolution per hour 
and this shaft carries the minute hand. Concentric 
with the main shaft is a geared quill shaft which is 
geared to make one revolution in twelve hours and on 
this is mounted the hour hand. A second quill shaft, 
geared for one revolution per minute, carries the sec- 


the rotor, it will immediately fall into synchronism and 
will then continue to run at rated speed until the cur- 
rent is cut off or the motor so far overloaded that it 
will stall. Such is the motor that is used for the 
manual starting outfits. A small knurled knob is 
mounted on the motor shaft, or geared thereto, and, as 
the actual power required to spin the motor is 
small, starting is easily accomplished by a sharp twist 
of this starting knob. 

To meet the demands of the larger range of appli- 
cations, with which self-starting is desirable, what is 
known as the shaded-pole, or hysteresis, motor is em- 
ployed*. . Both manual and self-starting motors are 
constructed with laminated poles and wound stator 
coils through which the magnetic flux is established. 
In the conventional synchronous motor of larger ca- 
pacity the rotor is provided with poles which are ren- 
dered magnetic by the circulation of direct current in 
their windings. In the small synchronous motors un- 
der consideration the rotor poles are of permanently 
magnetic material. This renders the need of exciting 





* See “Gear Motors May Be What You Need,” ELectrricaL 
ce es \ ae) oe MANUFACTURING, September 1939. 

* See also “This Motor Meets Many Product Needs,” ELec- (Continued on p. 63) 
TRICAL MANUFACTURING, June 1937. 

















EVERSIBLE motors of the synchronous type are 
readily obtained (A) and larger self-starting units 
are not unusual (B). The two units here shown are of 
the inductor type that at the left offers a 2 oz.-in. torque 
at 100 rpm. Its companion yields a 40 oz.-in. torque 
at 75 rpm. 
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! 
Resourceful thinking may be reflected in the ) 
engineering-design of the complete elec- i ) 
. 
trically-energized product or it may be ) 
evident in some special phase of the design. | 
A quick review of specific accomplishment | 
J Sere eae Se iS tite ie ee ee 
@ ‘“‘June-in-January” is Chief Engineer L. A. 
Philipp’s suggestion for the way to describe the 
new dual temperature system of Kelvinator refriger- 
ators. Mid-January for the freezing compartment 
in the center but, through a separate system of higher 
temperature coils at the rear, Spring-like weather 
for the food compartment. High humidity, a tem- 
iil perature of 45 deg. F. and a gentle, induced circu- 
@ Faced with some of the most difficult conditions lation of air result in the food compartment. 
(moisture, dust, corrosive atmosphere, vibration, 
impact, etc.) that electrical elements must encounter, 


engineer-designers for the Sullivan ‘““Mineair’’ com- 
pressor also had to meet extraordinarily restricted BRAKE RELAY BRAKE COIL 
space conditions. Here is the magnetic reduced 
voltage starter and relay panel with overload and 


under voltage protector, cable plug and dc. motor = 
mounting on the car-installed unit. ; . : 
@ For Barber-Colman’s new MC electric . Rs, ‘ 
garage door operator special safety features , ¢ 
limit switch and manual release. Ac.MOTOR  MAGNETICBRAKE SPEED REDUCER 


have been provided to protect vehicles and 
persons. This power unit consists of a cen- 
trifugal clutch, electro-magnetic brake, worm 
and gear speed reducer running in oil, ac. motor, 



















@ To clean the new five-speed heating units on 
the 1940 Westinghouse electric ranges, it is only 
necessary to snap the assembly into raised position 
and remove the pan directly below. The entire 


design is such that the portion of the platform which Tr ee 
. . . . a » ae eel) oie be ras 
supports the unit can be easily wiped with a sy ears y 


emeseneresrneallciassonsalsiciens sallecna le ieee 


damp cloth. 


PHOSPHOR BRONZE SPRING 


eal e110) Pd 






@ In the Wilcox-Gay Recordio, for the cutting of 
phonograph record sound tracks, extraordinary 
fidelity of reproduction and freedom from imperfect 
results are gained through close attention to detail 
relationships with full adjustment features. 
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URING the course of a recent, comparative in- 
vestigation and study of sleeve bearing design 
and specifications for a complete line of large 
and small electric motors, the fact that a sleeve bear- 
ing is no better than its backing, regardless of the 
skill and thought used in the design and manufacture, 


FOR BETTER SLEEVE BEARINGS 





CONTROLLED 
VARIABLES THINGS TO BE DONE a 
Shaft deflection Calculate deflection from points of actual 


fulcrum in determining shaft size. ne 
End Bell, Brac- Design for rigidity considering end bell and 
ket, Bearing, bearing as a unit each lending strength to the 
etc. other. sia 
Alignment Consider all machine operations on mating 
surfaces, allowing maximum tolerances—that 
can be given and still produce alignment when assembled but 
will not absorb clearances where intended. ae! 
Surface finishof Provide a finish on shaft and bearing smooth 
shaft and _— enough not to retard movement or permit high 
_ bearing _—_—_—_—sspotstoexist. = an: Se 
Running clear- Do not follow an empirical formula. Consider 
ance the results obtained in assembly with allow- 
able tolerance stack and the effects of temper- 
ature and distortion or deflection. _ aie 
Permit free movement endwise (after calculat- 
ing elongation) but not in excess to allow a 
pounding action. aaah 
Calculate the needed area to support the 
imposed load and select a bearing material that 
will have strength enough in its structure to 
ofer parallel support to the shaft over its entire 
length. Considering the design of the housing and the amount 
_of support to the bearing that its design permits. 


Lubrication Select the lubricating system that will deliver 
method a sufficient amount of lubricant to the oil entry 
of the bearing and by grooves (if they are 
needed) direct the flow of the lubricant for surface coverage— 
these directing grooves should be so placed that they will deliver 
the lubricant at the approach to the high pressure area (regardless 
of where this area is located), so that an oil film or separation will 
be formed, between shaft and bearing. 
Bear in mind that grooves have two functions—they direct or 
restrict oil movement. The contour of the edge also differs— 
sharp or round, depending on its use. 




















End thrust 


Bearing design 
and selection 
of material 
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Just what it takes to make a motor bearing, or 
other rotating shaft support within a complete 
product, a wholly satisfactory engineering job 
is often a complicated matter. Faced with a 
tangible and well-defined set of difficulties, 
Mr. Evans endeavored to search for basic 
causes. |Ipon those studies and researches he 
has established recommendations which point 
the way to solutions of many sleeve bearing 
difficulties. 


caring. Yo Wo Weeblen. n 


gained a very special emphasis. In this investigation 
we were extremely interested in knowing what effect 
stresses and strains (produced under certain condi- 
tions) would have on the bearings, also the importance 
of the relations of the shaft to the bearing axis. A 
number of significant variables were approached. 

Our first concern was with the end bells or brack- 
ets which close in the armature and support the bear- 
ings. Here, while the actual dimensions and propor- 
tions will, of course, vary, the design for the bearing 
supports “A” and “B” are comparable with those 
shown in Fig. 1. 

Due to the fact that the lubricant is supplied to the 
bearing either by packing or a ring, a space “S” is 
left between the bearing supports. This naturally 
limits the support of the sleeve bearing to area “C” 
and “D” instead of its entire length. Our investiga- 
tion showed that there existed not only a difference in 
deflection on these two supporting areas or land but 
there also existed a difference in the effects of expan- 
sion. This being true, (even though extreme care 


Fia. 1 


ing support, the 
significant variables 
in this study were; 
A and B, the sup- 
porting members; C 
and D, the related 
areas of support; 
S, gap for lubrica- 


OUTSIDE 


materials. 
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TARTING with 
the essential 
elements of bear- 


tion admission. 
Needed here are: 
rigidity, correct 
alignments under 
all conditions and 
backing of like 
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was taken in the machine operations to produce paral- 
lelism between shaft and bearing at room tempera- 
tures) if the bearing back was made from an unlike 
material (brackets checked were cast iron or steel) 
and lacked comparable strength, rigidity does not exist, 
considering the bearing and the bracket as a unit. 

In addition to this, the bearing surfaces would be 
affected materially by the lack of rigidity and the ef- 
fects of increased temperatures which would be ex- 
pected in operation. In other words, if the bearing 
backing or shell was of a like material and compar- 
able strength to the housing, we could expect bearing 
areas the full length of the bearing (providing there 
was no shaft deflection or mis-alignment and the 
bearing was not too long). In previous work it has 
been definitely found that mis-alignment and deflec- 


rhau Ite Caching 


tion does take place and parabolas are formed, indi- 
cating the pressure areas which have a dimension for 
length of diameter 1% times*. If it were not a 
like material, the bearing areas would be limited to the 
width of the bearing support (closest to the load), due 
to lack of strength. 

Based upon detailed observations of many bearing 
surfaces over the past 10 or 12 years, a high pressure 
position in the form of a parabola may be identified 
(see also Fig. 11). The following equation expresses 
the dimensions of the rubbing or high pressure area 
based upon the radii differences of shaft and bearing. 


De 
5 
where shaft diam. = D 
shaft circumference = Dx 
Dr 


5 


<x 2 = Length 


parabola width = 


5 = 72° of circumference 
and therefore parabola length = D « 14% 





*See “For Maximum Satisfaction with Sleeve Bearings,” 
ELEcTRICAL MANUFACTURING, April 1935. 


HEN the fulcrum point is at Fi, with bear- 
ing and backing of like material the ten- 
Fig. 3 dency is to establish these parts-relationships. 





MARCH 1940 


For illustrative purposes, a number of drawings fol- 
low, showing graphically the effects of deflection, ex- 
pansion, position and magnitude of loads. (In other 
words, results of forces acting on supports “A” and 
“B,” Fig. 1.) In order to clarify these points, let us 
set up a number of variables under the headings “Con- 


trolled” and “Uncontrolled.” 


CONTROLLED VARIABLES First Studied 
Shaft Deflection. In Fig. 2 there is shown a 
typical bearing mounting (this bearing represents no 
one motor and is exaggerated for illustrative purposes ) 
of end bells or brackets. If the bearing backing was 
of a like material or comparable strength and deflec- 
tion was present, the fulcrum point would be at Fy. 
(In other words, we have a sleeve bearing made from 

material possessing strength and even 
though the bearing extends on_ both 
sides of the bearing supports, it has suf- 
ficient strength itself to support the im- 
posed load, caused by deflection, in this 
case.) If, on the other hand, the ma- 
terial did not have like strength, it 
would deflect, placing the fulcrum point 
at Fy, (this drawing, while exaggerated, 
considers only deflection caused by motion and rotor 
weight on a light shaft, positions of the center line can 
be observed at the two points of fulcrum, and the 
travel of the rotor toward the outside, decreasing air 
gap), an undesirable condition. If shaft deflection 


YPICAL motor bearing case (exaggerated to 
illustrate). Here, as explained in detail in the 
accompanying text, the fulcrum point will be at 
F, for backing material and methods of optimum 
effectiveness but at Fe if deflection due to less 
Fig. 2 suitable backing occurs. 





\/HEN the fulcrum point is at F2, with unlike 
material there is a greater likelihood of 
larger distortions of the air gap and of dis- 
Fig. 4 proportionate pressures. 


BEARING-UNLIKE MATERIAL 
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MOVES AROUND 
ste ae 


deed 


ADDING to the basic factors shown in Figs. 

2, 3 and 4, where rotor weight and shaft 
movement were the main factors, the load de- 
flection of a belt drive on the outer end of the 
shaft conditions tend toward those here shown. 





nicest Note extreme pressure at A, B, C areas. This is 


78g ee 


beset 2) et 





Fig. 5 


F the bearing 
backing or shell 
is of an unlike 
material, specific- 
ally here in re- 
gard to co-effi- 
cient of expan- 
sion, there may 
develop an_ in- 
ternal pressure 
distortion aftect- 
ing running clear- 
ances. A, C, E, 
unsupported; 
B, D, supported. 





Fig. 6 


overcame belt pull, the load would be carried on “C,” 
Fig. 1. If the belt pull were greater (and in our re- 
search it always was), the load would be carried on 
“D,” see shaft position, Figs. 9 and 10. For illustra- 
tive purposes, let us consider the forces acting on the 
shaft (which, of course, turns in the bearing), and its 
effect on shaft and bearings. 

To clarify and allow a mental picture, Fig. 3 shows 
the position with the fulcrum at F,, Fig. 4, shows the 
position at Fy, where the bearing back or shell is made 
from an unlike material and lacking strength. 

Up to this point, in checking shaft reactions and 
relation of shaft to the bearing sidewall, we have 
only considered shaft deflection caused by _ rotor 
weight and the shaft movement. In Fig. 5 there is 
illustrated this condition as existing with belt pull 
added. (It should be kept in mind that all these draw- 
ings are exaggerated to more clearly indicate find- 
ings.) While this condition existed rarely among 
the motors examined, it did evidence itself by the fact 
that extreme pressure was indicated at area “A,” “B” 
and “C.”” At “A” the pressure point was isolated, at 
“C” it extended around the entire periphery. In the 
majority of cases, this deflection does not exist and 
the possibilities of the shaft effected by belt pull is 
shown in Figs. 9 and 10. I placed shaft deflection 
among the controlled variables as electric motors must 
be so designed to stand overloading in the field with- 
out serious effects on the working parts. Shaft de- 
flection should be held to a minimum. 

Rigidity of Housing and Bearing as a Unit. 


Little is gained if the housing design is made heavy 


54 


a less usual condition than that illustrated in 


Figs. 9 and 10. 


and then the material used for the bearing itself be 
lacking in strength due to unsupported areas. If the 
end bell or bracket and the bearings are considered as 
a unit in making the design, rigidity will be accom- 
plished with a saving in material. In other words, the 
housing does not have to be stronger than is necessary 
to overcome the shortcomings of a weak bearing. A 
bearing structure which is so easily affected by the 
stresses imposed has a detrimental effect and result on 
the lubricating system, which point will be covered 
later in this discussion. 

Alignment. It is obvious that if two surfaces run- 
ning together are to be lubricated by an oil film or 
separation between shaft and bearing, alignment must 
be good and therefore the engineering department 
should specify limits on drawings, which will produce 
parallelism within reasonable error but at the same 
time allowing sufficient workable tolerances to the shop 
so as not to restrict production and increase cost. 

Surface Finish of the Bearing Areas of Shaft 
and Bearing. This is an important factor and bears 
directly on the co-efficient of friction, regardless of the 
materials involved. 

Initial Running Clearance. This calculation can 
be made only after considering several factors. 

a. The definite expansion of the shaft. 

b. The definite expansion or contraction of the bear- 
ing (recall now that the bearing is not supported over 
its entire length). If the bearing back and bracket 
is made from like materials, expansion would be ex- 
pected to be uniform. (Where the bearing backing 

(Continued on p. 88) 
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ig. A 
V the 
sult on 


‘niall @ Universal type grinding machine of Cincinnati 


Grinders Inc. 


.$ run- @ Mechanical speed change device with 3 hp. ac. 
ilm or [ motor drive eliminates need for adjustable speed dc. 
t must motor. Hand wheel control offers range of 55 to 500 
neti f rpm. to meet normal operations. 

roduce @ Hydraulic operation and control of table feed. 
» same 


“| @ Infeed traverse of wheel head has two speeds | 
- with adjustment increments of 0.0001 in. for reduction i 
t of work diameter. 





Shaft . 

1 bears @ Special multiple-shoe, steel-backed, bronze- 

of the lined, self-adjusting-to-load bearings with inter-locked 
control of lubrication and starting sequences. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 


Minimum size with 
maximum portability, 
is well as exacting 
performance and 
appearance character- 
s, were the goal 
ie evolution of this 
lictating machine. 
Collaborative product 
development by Chief 


Engineer T. H. Beard 





of Dictaphone and 
Using a plastic molded cabinet, in which the deer William O'Neil. In- 
grill louvres which taper into raised bards at the justrial Designer. 
edge of the front ire distinctive, this radi 
includes all technical reception features such D 





is programs on foreign, aircraft, amateur and police 
} rvice >} 1 > 1) ' 
short wave services. Photo courtesy of Monsant 


Chem: il C 





Electrically- illuminated 
house numbers that may 
be easily seen. The base 
and numbers are of 
weather-resistant molded 
plastic, the front piece of 
non-tarnishable metal in 
any of three styles. Easily 
attached to doorbell cir- 
cuit. Photo courtesy of 
Bakelite Corp. 


] ] erm i 
Helpful in achieving } : 


the clean, trim lines of 
this door chime is the He 
ivory plastic chime 
ise. The product is 
available in a double 
purpose type sounding 
two notes for front 
ind one for rear door 
is well as in a single 
purpose form sound- 


Peerco 





ing a two note signal 
; 





only 
This clean lined bever- 

ige cooler is equipped 

with a 4 hp. twin 

cylinder compressor 

Well-suited to the molding of small parts this injection molding and blower coil. 
press has a direct, straight line, hydraulic clamp. Fully automatic. Capacity, 356 bottles, 
Two adjustable pins actuate the ejector mechanism in mold during 336 steiners plus 20 
return movement of clamping platen. The operating system is guart bottles on top 
equipped with variable capacity radial pump hydraulic drive. shelf. A larger unit 
One of two heating methods may be furnished—electrical resist representing a bottle, 
ance units or fluid heating medium. in appearance, has 


seven shelves for stor- 
age and a glass door 
so that stock in the 
init may be readily 


seer 
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to 120 megce. 
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Applicable to domestic or com 
mercial heating or cooling equip- 
ment, featuring an_ external 
“comfort dial” adjustment (lo- 
cated at the bottom of instru 
ment), in addition to temperature 
adjustment dial, this thermostat 


is encased in molded plastic. 
ight set-back is provided by 
A ' 


heating resistor within the 
mostat. A magnet 


snap action 





for radio and television receiver alignment 
With a fundamental frequency range of 100 
on 10 bands, such features as air 
trimmer capacitors and adjustable coils, die-cast 
shielded attenuator, large three color dial (90 in. 
special tuning condenser are 


incorporated. 


j 


Definitely a departure 
from the conventional 
washer design. Auto- 
matic time control of 
washing period, six- 
Way tangent vane 
agitator, heavy duty 
wringer with triple 
pressure selector and 
visible indicator, six- 
way touch release 
with automatic roll 
stop, direct drive 
(oversize) motor with 
flexible rubber coupl- 
ing eliminating use of 
belts or pulleys are 
some improved devel- 
opments. Finished in 
white baked enamel 


with porcelain tul 


inside and out. 
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simple chucking jobs, 


| 1 1 ‘ od 1s er 
le automatic chucking machine has feed cycles adjusted 


sheave changes. 
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bench grinder with self-c 





motor that swings two 4-°, 
plet sly contained ir 
ult-in toggle switch 
ts and carrying h e 
Another ar 
useful ay ance 





smartly styled for un 
obtrusive availability, 
is the electric pencil 
sharpener. Just drop 
in the pencil and press 
the switch. Compact, 
occupying only 4%4 
in. desk room, it may 
be plugged in to any 
ac. outlet. High speed 
cutters are case hard 


j 
ened. 


this 


1] 


by quick change, pick-off gears and spindle speeds through 
Threading spindle is driven and reversed 
an independent reversing motor unit. Depth of 


: j 
Dy means of the micrometer adjust- 


screw 




















ovel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


Employing the principle of light refraction and 
reflection this surface quality meter is specially 
adapted f utine inspection of parts. A light 
beam from a 32 cp. bulb is reflected onto the 
surface of a photoelectric cell which is directly 
connected to a sensitive micro-ammeter having a 
scale reaching to 20 micro-amp An optically 


perfect mirror, with thin glass, is used to calibrate 


the instrument 


To meet the demand for a radio broadcast receiver 
adapter for the new wide band frequency modula- 
tion system this unit consists of a special 3 mc wide 
band amplifier and detection system and high fre- 
quency tuner which covers the range from 40 to 
54 mc. It will operate through the phonograph 
jack of any receiver having a good audio system. 


Dp is are c sy Pie BT Sea 
& ey 5% 
-hine. The 


either 6 or 9 


n transmission. Two-speed motor may 
xe used with push button control. An 


ipplies oil to bearings and gears 


oe 
itomatically controlled tapping head 


' he 


can also be furnished. 


Something truly new and different is 
this electric toy scissor. Snippie, with 
simplified, vibrating type power unit, 
thus no rotating parts or bearings. 
Blades of ground hardened steel and an 
ittractive hand fitting plastic grip 
10t injure the youngster and cuts to 
4 precision line. 
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In making the FA-2 Disposall ‘entirely new 
down to the last bolt’, General Electric 
once again demonstrated the value of an 
open-minded approach to product design 
and the worthwhileness of knowing what 
happens to goods in the hands of users. A 
notable and carefully designed contribution 
to more modern living, based upon skillful 
selection and specification of essential 
materials and parts. 


ECAUSE food waste from the kitchen consists 

almost entirely of organic matter and water and 

undergoes putrification with great rapidity, espe- 
cially in warm weather, a more modern disposal 
method than is inherent in the familiar garbage pail 
became a worthwhile General Electric product devel- 
opment objective. The proven ability of the sewer to 
carry off wastes by water transportation offered a log- 
ical approach for new accomplishments. Foodstuffs 
averaging a ton a person flow into our homes yearly. 
Some 90 percent of the food is consumed, but the re- 
maining 10 percent, not desirable for bodily consump- 
tion and amounting to some half-pound of substance 
per person per day, is subject to the backyard storage 
can and the collection vehicle. 

Faced with this problem, and bolstered by the the- 
ory that if the sewer is good enough for sewage trans- 
portation, it is good enough for garbage transporta- 
tion, the General Electric Disposall process was de- 
vised several years ago. Of course, the discharge of 
unprocessed food wastes directly to the sewer is not 
feasible because of the physical limitations of the 
home plumbing system. Similarly, underground wastes 
would shoal in sewers in large quantities and the 
wastes would be unsuited for breakdown and diges- 
tive action in sewage treatment plants. The first suc- 
cessful design had to be a compact device that would 
fit into the kitchen plumbing, would be reasonable in 
initial as well as operating cost, would be dependable 
and durable and would properly macerate food wastes 
of all kinds, both hard and soft, for safe discharge into 
the plumbing and sewer system. 

Essentially the Disposall consists of a receiving com- 
partment, comminuting mechanism, pump and motor 
all in one unit of assembly. It is installed under and 
directly connected to the sink drain opening. The 
usual perforated strainer plate over the outlet in the 
bottom of the sink is replaced by a large clear opening 
of a size sufficient for the passage of large pieces of 
waste such as grapefruit halves, soup bones and the 
like. This opening leads directly into the receiving 
compartment which has a capacity for about one gal- 
lon of waste. 

A combined impelling element and flywheel assembly 
rotating at high speed at the bottom of the receiving 
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compartment breaks up the waste and propels it into 
a whirling motion. In this condition the waste is cen- 
trifugally forced against a stationary shredding element 
projecting from the wall of the receiving compartment. 
Cold water supplied from the sink faucet during the 
grinding operation is whipped into the fine waste par- 
ticles producing a readily flowable mixture. 

The scouring action of the food waste and water as 
it is dashed around under considerable force keeps the 
interior of the Disposall clean. Since food waste is 
disposed of while it is still fresh it can not cause any 
odor. 

A strainer element at the bottom of the grinding 
chamber intercepts coarse waste and permits only finely 
shredded material to pass into a pumping chamber be- 
low. From this latter, refuse is forced out of the unit 
at high velocity into the plumbing drain which it clears 
of adherent accumulations. 

The unit can be installed in combination with prac- 
tically any existing sink, a portable tool being available 
for cutting and forming the special enlarged required 
outlet opening. Manufacturers have also cooperated in 
making available a wide selection of sinks embodying 
the necessary enlarged outlet opening for accommodat- 
ing the Disposall. 

Thorough checks made on a large number of Dis- 
posalls in homes of families comprising five or six per- 
sons, disclose that the operating time of the unit to dis- 
pose of all nature of food waste which previously enter- 
ed the garbage can, is approximately four minutes per 
day. Similar checks reveal that the average water con- 
sumption requirement is only 10 gallons a day. 


RE-DESIGN FROM EXPERIENCE 


ASED upon the experience of several thousand own- 

ers of Disposalls in various parts of the country a 
re-design of the product was recently accomplished, the 
basic principle having proved its complete validity and 
satisfaction to home-owners and municipal sanitary en- 
gineers alike. From an engineering viewpoint the de- 
sign of the new FA-2 Disposall is entirely new down 
to the last bolt and offers a radical departure from any 
similar development heretofore manufactured. 

Since the sequence of operation begins at the top of 
the unit by the emptying of waste through the entrance 
into the receiving chamber, this portion becomes the 
logical place for starting design explanation. 





























The operation of the unit is controlled by a small 


cup-shaped removable control element in the sink out- 
let or entrance to the unit. This consists of a stainless 
steel cup member on the lower side of which is an alum- 
inum bronze alloy plate fastened to and turnable by 
means of a handle located inside and below the upper 
rim of the cup. Concealed stainless steel springs and 
graphited laminated sheet plastic thrust pads on the in- 
side of the handle, serve to keep the bronze plate tight 
against the bottom of the cup and permit easy turning. 

When the element is in place and the handle turned 
to “Remove” on the adapter sink outlet flange, it is 
free to be lifted out exposing an opening ample in size 
for passing of large pieces of waste, even grapefruit 
peels or soup bones, directly into the grinding compart- 
ment of the unit. After emptying waste into the unit 
the operation is started by dropping the control element 
in place and turning the handle counterclockwise to- 
wards “on”. In this position, the control element is 
automatically locked against removal. This safety fea- 
ture keeps waste particles from flying out and prevents 
access to the interior of the unit while in operation, 
thus removing any possibility of personal injury. As 
the unit cannot be operated when the control element is 
removed, any objects of value such as silverware, which 
may accidentally fall into it, may be readily seen and 
removed without danger. Turning the handle of the 
control element to “Seal” closes off the drain holes in 
the bottom and permits the sink to be filled with water 
for wash purposes. Turning the handle to either the 
“Remove” or “On” positions causes the drain holes to 
open for use. 

The removable control element, thus performs four 
distinct duties. First: it serves as a normal sink out- 
let strainer cover to prevent objects accidentally enter- 
ing the unit. Second: it serves as a stopper or plug in 
the sink. Third: it serves as the control element for 
starting and stopping the operation of the unit. Fourth: 
it serves as a non-removable shield at the entrance to 
the unit while in operation, protecting the operator from 
possible injury resulting from careless contact with the 
internal grinding mechanism or particles of waste which 
might otherwise be thrown out of the unit. 
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ment of parts in the new FA-2 Disposall. 
Flexibility to meet all kinds of irstallation condi- 
tions and ability to successfully encounter all forms 
of performance demands are dominant character- 
istics. As installed (B) beneath a modern cabinet 
type of kitchen sink where no supplementary en- 
closure is needed. (A) For older type of sinks 
where an enclosure is advantageously used. 


EVELOPED in connection with the particular con- 
trol element is another important automatic device 
called the water flow interlock. This small device in- 
stalled in the cold water pipe leading to the sink faucet 
has an electrical contact which actuates to close the cir- 
cult on a pre-determined amount of water flow. The 
function of the device which is electrically connected in 
series to the control switch on the Disposall is to pre- 
vent operation until the faucet is opened sufficiently to 
permit flushing waste particles through the drain line. 
Likewise, shutting off the sink faucet or reducing the 
water supply below the predetermined amount by open- 
ing faucets elsewhere, automatically stops operation. 
Thus the control element automatically eliminates 
operator responsibility for personal hazards through 
possible contact with the grinding elements or flying 
waste particles as well as forgetfulness regarding the 
necessary flush water supply. 

The receiving compartment which gradually becomes 
larger in diameter from top to bottom is formed by two 
separate upper and lower members. These members 
are made of materials corrosion resistant to the usual 
sink ingredients and consist of zinc die castings rein- 
forced by nickel aluminum bronze alloy insert members 
where subjected to abrasion or wear. The upper sec- 
tion is suspended in a resilient mounting on the under- 
side of the entrance flange which is seated and clamped 
in the bottom of the sink. The lower section carrying 
the greater portion of the grinding shocks is similarly 
connected to the upper section. As a result of this 
double cushioning feature, the transmission of noise 
and vibration from the working elements to the sink 
structure is effectively minimized. A_ synthetic, oil 
resistant material is used for the noise and vibration 
dampening parts. 

The usual raised center conical formation used in 
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the conventional grinding and crushing machines has 
been replaced with a design developed to more ef- 
ficiently meet particular comminuting duties. Two 
relatively small retractable sector shape blades equally 
spaced are located on the upper surface of the im- 
peller element. Except for these blades the surface of 
this element is flat and free of obstructions. When 
the flywheel is at rest, the blades, which rotate on 
trunnions, retract downwards until only a small por- 
tion projects above the top surfaces of the impeller. 
The retracted blades and the otherwise unobstructed 
flat surface of this element offer almost no resistance 
to the starting of the motor when the grinding com- 
partment is fully charged with a more or less packed 
mass of material to be ground. This reduced resist- 
ance effected by the new design permits the motor to 
attain normal speed in a short time. The blades and 
plate are made of nickel aluminum bronze, a material 
extremely resistant to abrasion and breakage under 
the most severe punishment. 

When the motor comes up to speed the blades start 
to swing outward, centrifugally, to their operative po- 
sitions. A dashpot arrangement, with a synthetic-rub- 
ber supported plunger, cushions the blades to reduce 
noise and prevent material stresses and fatigue in 
parts which would otherwise occur if the blades, un- 
impeded, should fly out quickly to their operative po- 
sitions and travel limiting stops. 

The particular sector shape of the blades when ad- 
vanced to the operative position by the proper speed 
of rotation produce a gouging, tearing and scraping 
action on material which is intercepted. This action 
wrecks or breaks up large pieces of waste and also 
serves to reduce a packed condition in the grinding com- 
partment. The blades not only serve as cutters but 
also as impellers to set the waste into a whirling mo- 
tion directed outwardly against the compartment wall. 

The whirling waste, centrifugally forced outward, is 
intercepted by a shredding element resiliently mounted 
in the wall of the grinding compartment, adjacent and 





S part of its test routine the Disposall must be 

able to handle wood cubes and reduce them 

to sawdust. Here are J. H. Powers (the author) 

who developed the Disposall, and John Thomas of 

G. E.’s Fort Wayne Test Department assuring them- 
selves that this unit can take it. 




























































































































































close to the impeller blades. The shredding element 
has two curved rows of teeth which reduce the waste 
to fine particles. The material of the shredding ele- 
ment is an alloy approaching the diamond in hardness. 

The waste tending to pack in a mass outwardly 
against the grinding compartment wall is constantly 
deflected inwardly by the particular offset position of 
the impeller blades with relation to the center of the 
element. The unobstructed low pressure area at the 
center provides a space into which the inwardly de- 
flected waste can move and spread out. 

The constant agitation of the waste, due to the out- 
ward throwing by centrifugal force and the inward 
deflecting by the impeller blades, increases the efficiency 
of the reducing action. 

This agitation of the waste has an added important 
advantage in that it produces a thorough saturation of 
the waste with the water supplied during the grinding 
operation. 

Should the impelling element become overloaded to 
the extent that the motor is overtaxed and the speed 
reduced, the centrifugal force operating on the blades 
is likewise reduced. Spring actuated plungers under 
the outer-most portion of the blades immediately take 
advantage of the reduced centrifugal force holding the 
blades in the outward position and rotate them in- 
wardly toward their retracted position. This reduces 
the resistance of the impeller with the waste and per- 
mits the motor to resume normal operating speed. 
The advantages of this novel design practically pre- 
vents stalling and permits the use of a relatively low 
starting torque motor When the grinding operation is 
finished and the motor de-energized the blades are re- 
turned to their retracted positions by the action of the 
same spring actuated plungers previously mentioned. 
Resilient buffer plates under the inward portion of the 
blades reduce operating noise and prevent material 
stresses when the blades are returned to the retracted 
position at the completion of operation or when driven 
back against the travel limiting stops by impact forces 
during operation. 

Small notches of a particular shape in the rim of 
the impeller and also in the adjacent lower rim of the 
grinding compartment wall form the strainer element 
of the unit. The element serves the additional pur- 
pose of a secondary shredder. The square shoulders 
and opposing flare of the adjacent notches in the high 
speed impelling element rim and the stationary grind- 
ing compartment rim intercept and effect a secondary 
reducing action on all waste passing through. 

A further function of the notches, particularly those 
in the grinding compartment rim which extend above 
the top of the impelling element rim, is to provide 
ample drainage for water from the sink through the 
unit, when it is not in operation. A bypass drain con- 
necting the grinding compartment with the pumping 
chamber is also provided as an additional precaution 
against the formation of air locks which might retard 
the ready passage of drainage from the sink through 
the unit. 

The combined impeller and flywheel is supported on 
an oversize tapered roller bearing. This type of bear- 
ing was selected in view of its years of proven ability 
to successfully carry severe loads. The bearing has 
been specially designed for Disposall requirements 
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and incorporates all modern refinements such as 
mirror finish and lapped selected rollers. A perma- 
nent self-adjusting seal is provided to prevent mois- 
ture entering the bearing and the grease lubricant to 
escape. The bearing is of particular importance in 
the design of the unit as it carries the only moving 
part—the impelling element and flywheel assembly. 

An oversize stub drive shaft rigidly fastened in a 
manner to become a part of the zine die cast flywheel 
is pressed through and projects below the underside of 
the tapered roller bearing. A flexible coupling spe- 
cially designed for the particular application connects 
the lower end of the drive shaft with the motor shaft. 
The coupling design, although unusually compact, em- 
bodies an enclosed flexible joint and includes as a 
built-in feature, the closure or lubricant retainer for 
the lower end of the bearing. 

The unit is usually powered by a direct connected 
continuous rated %4 hp. capacitor type motor equipped 
with an overload safety device. 

The design provides for selective adjustment of the 





OMPACT, yet of fully adequate dis- 
posal capacity, the uninstalled unit 
looks like this (A). The three elements 
of refuse comminuting procedure are 
here shown. These are: the centrifugal- 
ly-raised blades on the revolving disc; 
the shredding element inset in the wall of 
the main receptacle; and, the notched 
edges on the edge of the impeller and 
at the base of the receptacle wall. (B) 
With the receptacle body removed to 
show impeller details and the discharge 
passageway. (C) The inset shredding 
element is of a special alloy so hard and 
wear-resistant and to approach that of a 
diamond. (D) This control element is a 
sink outlet strainer cover, a plug or 

stopper and a means of operation. 
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outlet orifice position anywhere around the center in 
relation to the sink outlet entrance of the unit. This 
feature is provided by means of a slip joint where the 
upper and lower sections of the grinding compart- 
ments are resiliently clamped together. 
four clamping screws permits the portion of the unit 
below the slip joint to be rotated 360 degrees without 
disturbing the sink mounting or the electrical control 
connections of the unit. It may be readily seen that 
plumbing drain connection problems and avoidance of 
adjacent structures under the sink is greatly simplified 
by this selective positioning of the outlet orifice. 

The base structure which supports the unit to the 
floor is telescopic to provide for the many different 
heights of sinks. Substantial and effective resilient 
mountings are provided where the base structure 
fastens to the unit as well as where it rests on the floor. 

An enclosing case is provided as an accessory for 
Disposalls installed on sink structures which are not 
enclosed, giving a neat straight line and improved ap- 
pearance to the sink by concealing the plumbing. For 
sink structures which are en- 
closed the decorative enclosing 
case, of course, is not required 
as the unit is tucked away and 
out of sight except for the neat 
chrome plated flange and stain- 
less steel control element seated 
flush in the bottom of the sink. 


Loosening 


SING the Disposal! method every- 
thing, literally, goes down the drain 
with neatness and dispatch. Neither 
bulky material, bones nor greases inter- 
fere with the functioning of garbage dis- 
posal direct to the kitchen sink in the 
engineer-designer’s most recent contri- 
bution to more modern living. 
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SYNCHRONOUS MOTORS 


(Continued from p. 50) 





ond hand. Clock mechanisms are also provided with 
a set lever which is of course unnecessary for mechan- 
isms which are used only for power purposes. Such 
clocks as are equipped with the manual starting mo- 
tors must also have the starting knob for initiating ro- 
tation to the motor in starting. 

For power purposes the mechanisms may have a 
single output shaft or, when conditions render it de- 
sirable, they may have two output shafts so that dif- 
ferent elements of the device which they operate may 
be driven at two different speeds simultaneously. Since 
the output shafts are gear driven, thus allowing no op- 
portunity for slip or lag, the speed of the output shafts 
of the synchronous mechanisms may be depended upon 
for the same high degree of accuracy as that of the 
motors themselves. 

Practically all of the motors have their rotors en- 
closed in a sealed, oil-tight, dust-proof casing which is 
furnished with a sufficient supply of oil to last for an 
almost indefinite length of time. In many designs, the 
gear-train also is enclosed in the same, or a similar 
case, which is also provided with a sealed-in oil sup- 
ply. - This arrangement not only provides ample lubri- 
cation but protects the gear mechanism from the en- 
trance of dirt or dust and affords excellent protection 
against mechanical injury. In some designs the motor 
is thus enclosed but the gearing is carried on spindles 
mounted between two supporting plates to which the 
motor is attached. 

The mechanism casings, depending upon the manu- 
facture, may be provided with tapped holes, holes for 
small bolts or, in some of the larger sizes, with mount- 
ing feet, but, in all instances, provision is made for 
readily and firmly attaching the mechanisms to the 
devices and appliances with which they are to be em- 
ployed. 

Since so many of these mechanisms are used for 
driving clock movements, the conventional arrange- 
ment is for clockwise rotation of the main spindle. 
This may be changed at will although the methods of 
accomplishing it may differ with various makes. 
Since reversal at best is a more or less delicate opera- 
tion, it is advisable, whenever possible, to order the 
mechanisms for the direction of rotation in which they 
will be used. This is usually 
feasible and thus insures factory 
assembly and avoids various com- 
plications during product  as- 
sembly. 

Synchronous mechanisms have 
also been developed for reversing 
service where such operation is 
desired. This is accomplished by 
the use of two fields, one for 


YPICAL of relatively heavy duty 
are these models (A) for rim- 
drive phonograph turn-table serv- 
ice and (B) self-starting operation. 
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driving the rotor in a clockwise direction and the other 
for counterclockwise rotation. With this arrangement 
direction of rotation may be readily controlled by use 
of a reversing switch which delivers current to one or 
the other of the fields at will. 


MATCH PRODUCT CHARACTERISTICS 


NGINEER-DESIGNERS should match the syn- 

chronous drive unit which seems best suited to 
product performance requirements and then adopt de- 
sign details to accommodate a unit that is the estab- 
lished standard of the manufacturer. These small 
motors are naturally the result of quantity production 
and only by such production can their costs be main- 
tained at the present low level which now obtains. 
Modifications of any detail will place the mechanism in 
a special classification and will entail an increase of 
cost which may be far out of proportion as compared 
with standard construction. 

In the selection of a synchronous mechanism for 
any specific job there are a few essential factors to be 
considered. These are, (a) speed, (b) power, (c) me- 
chanical limitations. 

While the rotor speeds of synchronous motors are 
rigidly limited by the number of stator poles and the 
frequency of the current upon which the motor is oper- 
ated, the output speeds of the mechanisms may be 
practically anything desired. The only actual limita- 
tion of output speed is that set by the makers in estab- 
lishing standards of design. Any speed which does 
not correspond to one of these standards may be ob- 
tained by a change in the gear-train, but such modifi- 
cation entails special construction with consequent in- 
crease in cost. 

Determination of the power requirements of small 
devices and appliances are more difficult of accurate 
calculation than are those of larger machines. With 
this type of application* we are dealing with power 
outputs and requirements involving inch-pounds, or 
inch-ounces, rather than with integral horsepowers and 
comparatively small increases or decreases in the act- 
ual power demand of a device will be reflected in load 
variations which, although inherently small, will at- 
tain a considerable value when considered in percen- 
tage of full load, or output, rating. Any designing 


* See also “Between 1/30 and 1/1000 Hp,” Etecrricar MaAn- 
UFACTURING, December 1938. 
(Continued on p. 84) 
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| Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


MERCURY SWITCH 


Meets the need fora sturdy, 
dependable means of fre- 
quently opening and clos- 
ing circuits of high amper- 
age without deterioration. 
Heavy walled silicon bor- 
ate, shock- and heat- re- 
sisting glass case has the 
same heat coefficient of 
expansion as the tungsten 
lead-in wires, thus elimi- 
nating seal leakage. Murc- 
Trols, Norwood Power 


Bldg., Dayton, Ohio. 





SHADED POLE MOTOR 


Intended primarily for fan 
duty with passage of cool- 
ing air over the motor, 
controls mounted separate- 
ly, a new line of shaded 
pole motors has been de- 
veloped ranging from 
1/300 to 1/20 hp. Avail- 
able in normal and high 
torque designs; Q- and 4- 
pole speeds; open or 
enclosed frame construc- 
tion. Robbins & Myers, 
Inc., Springfield, Ohio. 





WELDING TIMER 


OF the electronic 
tube type, this unit 
accurately controls 
two spot welding 
guns at the same time 
through a single 
transformer, permit- 
ting four separate 
welding operations 
without changing the 
timer setting. Avail- 
able for 110, 290 or 
440 volt operation, 
it has a frequency 
range of 1 to 30 
cycles in even one- 
cycle steps. Wel- 
tronic Corp., 2832 
E. Grand Blvd., 
Detroit, Mich. 



















































ELECTRICAL & MECHANICAL PARTS 








TIMING MOTOR 


Heavy duty unit for low-speed, compact, oil- 
sealed, self-starting, synchronous timing movements 
having a flexibility of output speeds from 1 rph. to 
1 revolution per week in gear housings of one 
standard size. Especially developed for applica- 
tions where back lash must be held to a minimum. 
Haydon Manufacturing Co., Inc., Forestville, Conn. 


HEATER SWITCH 


Greater flexibility of 
electric range top 
plate control is now 
possible with this 
new type switch 
construction. Proper 
heat may be ob- 
tained for each size 
utensil. Switch 
handle indicates 
visually which sec- 
tion of each element 
is used. Available 
with several differ- 
ent terminal arrange- 
ments and methods 
of mounting for effi- 
cient assembly in 
limited space. Hart 
Manufacturing Co., 
Hartford, Conn. 


MOTOR PROTECTORS 


New, automatic overheat and overload protectors 
for incorporation in single and polyphase ac. motors 
up to 3 hp. Especially recommended for un- 
attended motors subjected to varying loads, as 
those used in air conditioning equipment, stokers, 
blowers, etc. Available in 4%, 1 and 1% in. sizes 
and in a two-pole model. Spencer Thermostat 
Co., Attleboro, Mass. 
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my ELECTRONIC TIMER 
Automatically controls TIA 
i the welding time for Navan pecnpeee “7 
= small parts or thin me- 
a terials. By allowing 
current to flow only for 
the full duration of a 
single half-cycle of the 
60-cycle supply, and 
blocking further current 
flow until the switch at 
the welder is again 
tripped, the time for 
each weld is uniform 
and accurately limited. 
§ Callite Products Co., 
Div. of Eisler Electric 
Corp., 547 - 39 St., 
Union City, N. J. 





MECHANICAL REMOTE CONTROL 


|. Right angle, mechanical remote control provides a 
ts means of selecting the desired operating speed of 
Oo variable drives. It permits the handwheel to be 

silk placed within easy reach of the operator so that 























e 
. the exact speed can be maintained without 
" difficulty at all times. Control shaft may be ex- 
tended at a 90 deg. angle in any one of 8 different i} 
directions. U. S. Electrical Motors, Inc., 200 E i] 
Slauson Ave., Los Angeles, Cal. 
CH 
ity of SOLDERING TOOL 
a Recommended for production and _ intermittent 
this soldering of electrical connections where the work 
witch can be brought up to the tool. Comprises an arc- 
oper heated soldering iron rigidly mounted on the trans- 
yl former, and a foot switch connected with flexible 
ee cord which controls the on-and-off operation of the 
itch iron and temperature of the soldering tip. Cole 
aes Radio Works, Caldwell, N. J. 
sec- 
ement 
oo 
iffer- 
snae- TOGGLE SWITCH 
siaihe GENERAL PURPOSE MOTOR Small, compact on-and-off toggle switch 
r effi- Built with flat sides so that it takes up minimum for controlling heating and cooking 
y in mounting space, this motor is intended for a wide appliances, machines using fractional hp. 
Hart variety of applications such as adding and sewing motors, lighting equipment and heating 
Oy machines, motion picture projectors, etc. Holes elements. Of black or white plastic, 
. are drilled and tapped in one of the flat sides to the switch is mounted by means of 
permit attachment of mounting bracket. Requires cadmium plated steel springs which snap 
infrequent oiling due to its well-proportioned it into position and hold it firmly in place. 
bearings and lubrication system. Westinghouse Hart Manufacturing Co., Hartford, Conn. 
Electric & Mfg. Co., East Pittsburgh, Pa. 
ectors 
rotors 
r un- 
Is, as = 
okers, , 
sizes Le ) 
nostat OIL BURNER CONTROL ry 
Two new types of safety con- } 
trols provide full protection 
against flame or ignition failure j ) 
on oil burners employing i" 
either constant or intermittent jim =o 
ignition. Outstanding features ae 
incorporated in the design : ee 
include a_ transformer-repul- 
sion relay and a safety timing 


mechanism which permits ad- 
—— of the period the 
urner can operate without 
flame. Mercoid Corp., 4201 


Belmont Ave., Chicago, Ill. 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 





GOVERNOR-CONTROLLED MOTOR 


For quiet, constant speed, lightweight motor drives 
in small business machines, cameras, etc., this motor 
equipped with rotating contact or hinge type gov- 
ernors or with supporting arms for a governor of 
special design is available in sizes from 1/50 to 
1/20 hp. Controlled speed may be adjusted from 
10 to 15 per cent plus or minus. Under approx- 
imately constant load, voltage and frequency, speed 
regulation of from 3 to 5 percent obtainable. West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


CAST-ALUMINUM ROTOR 


Offering the advantages of longer motor life with 
less maintenance, simple construction and per- 
manence of electrical characteristics, this new type 
rotor construction makes possible the use of cast- 
aluminum rotors in the larger sizes of double- 
squirrel-cage motors for high starting torque, low 
starting current service. General Flectric Co., 
Schenectady, N. Y. 














SEALED LIMIT SWITCH 


Liquid- and dust-tight precision 
snap-action switch is sealed in a 
die-cast metal housing and will 
operate satisfactorily in tempera- 
tures above 50 deg. F. Molded 
synthetic rubber seal surrounds 
the plunger mechanism; sturdy 
terminals will handle No. 14 
solid wire. Controls % hp. at 
line voltage. Micro Switch 
Corp., Freeport, Ill. 





GEARED-HEAD MOTOR 


Fractional hp. motors fea- 
turing Open type gear re- 
ductions are designed for a 
maximum load of 50 Ib. in. 
Three gear ratios are avail- 
able which provide output 
shaft speeds of 80, 54 and 
11 rpm. Motors cover a hp. 
range from 0.0028 to 
0.018. Barber-Colman Co., 
Rockford, III. 


tion constant 


provides 





MIEUY cLecteican & MECHANICAL PART! 


MOTOR- 
GENERATOR SET 


Accessibility, saving 
in floor space and 
use of machines of 
different speeds are 
features of this new 
arrangement of gen- 
erator, motor and 
exciter assembled 
one above the other. 
Generator and ex- 
citer are driven by 
V-belts from the 
motor shaft. Each 
machine is self-con- 
tained and readily 
removable as a sep- 
arate unit. Sets in 
sizes up to 10 kw. 
Allis-Chalmers Mfg. 
Co., Milwaukee, 
Wis. 





CARBON BRUSHES 


‘ Transverse graphite inserts in 
y the metal-graphite type brush 

for high capacities (left) pro- 

vide better current distribution, 

reduce ring wear, keep fric- 
and _ eliminate 
rapid wear under low humid- 
ity operating conditions. Flex- 
ible unit on the right gives 
multiple brush operation and 
improved commute- 
tion, more uniform wear and 
lower operating costs. Hel- 
wig Co., 3466 S. 13 St., 

Milwaukee, Wis. 
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VERNIER CONTROL 


All sizes of variable speed transmis- 
sions can now be equipped with 
vernier control for installations where 
extremely close speed regulation is 
required, such as synchronizing the 
speeds of two machines. Supplied 
with two handwheels, it is obtain- 
able with ratios of 7% to 1 or 30 to 
1. Link-Belt Co., 307 N. Michigan 
Ave., Chicago, Ill. 





ONE-FIFTH SIZE CAPACITORS 


Tubular, metal-cased electrolytic capac- 
itors, about one-fifth the size and weight 
of standard units for equivalent capacity 
and voltage ratings, simplify radio set 
design and production by eliminating 
complicated mounting arrangements. 
Available in a variety of ratings from 4 
to 40 mfd., 25 to 500 volts, working. 
Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. 
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DC. MOTOR 


Line of special de. motors 
with ac. take-off is de- 
signed to efficiently and 
economically solve the 
problem of operating ma- 
chine tools, relays and con- 
trols, synchronous motors 


equipment and fluorescent 
lamps that require ac. in de. 


me powered areas. Kato 


Engineering Co., 530 N. 
Front St., Mankato, Minn. 
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EXPLOSION-PROOF VIBRATOR 


Consisting of a vibrator and electric remote control 
panel, this model is especially designed for use 
where atmospheric conditions are highly inflamma- 
ble or explosive. Fully enclosed in a steel case, 
the vibrator is a heavy pulsating electromagnet con- 
trolled by a4 rectifier, operating switches and 
rheostat contained in the control panel. Syntron 


AND THERE ARE ALSO— 


NICKEL AND CHROME ALUMINUM 
SHEETS for products requiring the use of a 
lightweight, workable, corrosion-resistant 
metal. Formed by a surface of chromium or 
nickel bonded by an electrolytic process to 
an aluminum base metal, coatings produced 
by these all-white metals will not lift or 
peel. Available in sheet sizes up to 36 by 
96 in., in a full range of tempers and in 
gauges from 0.010 up to 0.064 in. Bright 
or satin finish and striped, crimped or corru- 
gated patterns adapt these pre-finished metals 


to numerous uses and designs. American 
Nickeloid Co., Peru, Ill. 


HIGHLY S1AbcE LIQUID, having outstand- 
ing electrical characteristics, used as a heat 
transfer fluid, dielectric for electric con- 
densers, fluid for pressure control mechan- 
isms and non-Aammable lubricant. Com- 
posed of approximately equal proportions 
of ethyl tetrachlorobenzene and ethyl 
pentachlorobenzene, this new chemical has 
a boiling range of from 270 to 320 deg. C. 
Heating with iron, aluminum or copper at 
900 deg. C. produces no change or corro- 
sion of the metals. E. |. duPont de Nemours 
& Co., Inc., Wilmington, Del. 


PHENOLIC MOLDING COMPOUND 
delivers an unusually smooth finish; its par- 
ticle size and shape give it excellent pre- 
forming properties, thus making it suitable 
for many parts requiring a _ high-impact 
material which had previously been consid- 
ered impractical for molding. Durez Plastics 
& Chemicals, Inc., 682 Walck Rd., North 
Tonawanda, N. Y. 


STAINLESS STEEL ELECTRODE for arc 
welding stainless steel of the 25 per cent 
chromium, 20 per cent nickel type. Aijso 





Co., Homer City, Pa. 


used for welding various stainless steels to 
mild steel and es the welding of steels 
which are air hardening and cannot be heat 
treated. Lincoln Electric Co., 12818 Coit 
Rd., Cleveland, Ohio. 


ACID RESIN, which consists of partially and 
completely hydrogenated acid and non-acid 
constituents of rosin, retains its pale color on 
exposure to air and light and does not 
oxidize or deteriorate. It is soluble in most 
commonly used solvents and is compatible 
with resins, oils, waxes, plasticizers, rubber, 
synthetics and other materials. It offers 
possibilities in the manufacture of electrical 
insulating materials, rubber compounds, 
ceramic colors, solder flux, plastic composi- 
tions, etc. Hercules Powder Co., Inc., 
Wilmington, Del. 


STAINLESS SILVER STEEL ALLOY which 
may be cast, rolled, drawn and forged offers 
immunity to pit corrosion, free machining 
properties, reduction in work hardening and 
increased heat conductivity. Chemical 
Foundation Inc., 654 Madison Ave., New 
York, N. Y. 


TINNING COMPOUND for = aluminum 
eliminates special aluminum solders and 
fluxes. Surface to be tinned is prepared in 
the usual way. A moistened cloth is then 
dipped into the compound and rubbed over 
the surface to be tinned until a shiny metal 
coating is formed. This coating forms a 
permanent bond with the tin-lead solder 
which is then sprayed on. Glaser Lead Co., 
Inc., 31 Wyckoff Ave., Brooklyn, N. Y. 


CLEAR SYNTHETIC is burn-proof, perspira- 
tion-proof, resistant to organic acid, caustic 
soda and yellowing, and bakes at either 
250 deg. F. for 4% hour or 300 deg. F. for 


15 minutes. Haynes Laboratories, Inc., 
Springfield, Mass. 
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time-saving advances in surfacing techniques. 


A—Tanks, individually motorized pumps, gauges 


and piping in an automobile factory. B—Naultiple 
spray gun facilities, piping, gauges and filters at 
the spray booth in electric range base finishing. 
Excess material is drawn into the ducts shown. 


CENTRAL mixing and distributing systems for 


liquid finishing materials are among recent 





Within the past two years truly notable 
progress has been taking place in the mater- 
ials and techniques of product surface 
finishing. Because Mr. Klinkenstein has 
been both close to such developments and 
largely responsible for some of them, we 


asked him to summarize recent events 


RIMARILY directed toward time saving accom- 
plishments, several important advances have been 
made in materials and methods in the field of 
organic finishes*. In one way or another, the time re- 
quired to produce a given finish has been cut down, 
with a corresponding reduction in the cost of the proc- 
ess, but some new synthetic bases have been produced, 
which increase the durability of finishes and also make 
possible finer whites and other light colors. There is 
also a very definite tendency in the direction of mech- 
anizing finishing processes. Some years ago, hand- 
work was the rule in the finishing room, but today ma- 
chinery is doing practically all the work in some places. 
High-Speed Enamels—With the introduction of 
the synthetic enamels several years ago, fine finishes 
of excellent durability became available and were widely 
used for finishing many kinds of metal products. Since 
then, a great deal of research has been carried on with 
the object of reducing the time required to apply these 
finishes, in order to speed up production, expedite 
shipments, reduce the amount of storage space required 
in the finishing department, and cut down the rejects 
due to shop dirt. As a result of this work, a variety 
of “high-speed” enamels came into prominence about 
two years ago. 





*For a previous discussion, see “Which Surface? What 
Service?” ExrectricaL MANUFACTURING, March 1939. 
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BY G. KLINKENSTEIN 


TECHNICAL DIRECTOR 
MAAS & WALDSTEIN 


Wrinkle enamels can now be obtained in almost all 
opaque colors, including white, brilliant reds, blues, 
and other light colors, soft pastel shades, transparent 
colors, and clear. Bronze powders are sometimes 
added, but it is better practice to apply a metallic lustre 
lacquer as a second coat. 

These high-speed finishes could, in general, be baked 
in from 10 to 30 minutes at 300 deg. F. instead of re- 
quiring the usual baking schedules of from 1 to 2 
hours at 250 deg. F. It was found, however, that in 
many cases, the quality of the finish was sacrificed to 
some extent for the sake of production speed. In con- 
sequence, there was a tendency to employ longer bak- 
ing periods at lower temperatures in order to get a 
better finish. 

The problem of securing quality-plus-speed in fin- 
ishes was not abandoned, however, and recent research 
has produced finishes which appear to provide a rela- 
tively complete solution. 

These new high-speed synthetic enamels air-dry, 
out-of-dust, rapidly and can 


be baked hard and ready MINUTES |__DEG. F. 


for wrapping and shipment — 2 22 
F a“ wl se. > Wegesieeitias Beaded a 
without danger of paper 30 300 


printing with the following eT 
baking schedules: oe 
esides permitting rapid production, these enamels 
provide finishes of the highest quality, with good gloss, 
excellent color retention, unsurpassed hardness, dura- 
bility, and resistance to marring, moisture, and the ac- 
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The metal parts illustrated above represent a good cross section of 
American industry and a good cross section of Scovill contract man- 
ufacturing as well. For many a manufacturer has benefited through 
lower manufacturing cost, increased rate of production, greater pre- 
cision of product or simplified assembly by purchasing from Scovill 
the metal parts he requires. Over 300,000 parts have been produced 
on just such a basis. 

Practically any combination of operations and metals can be sup- 
plied. Illustrated are forgings, cold headed parts, screw machine prod- 
ucts, and a number of stamped and drawn shells and assemblies. 
Some of the parts are shipped as they come from the tools, some 
have secondary operations performed while many are completely fab- 
ricated and finished by polish- 
ing, plating or enameling. 

Each Scovill customer is 





A DIFFICULT 
PRODUCTION PROBLEM 
— SOLVED 


Pictured is a seamless radio tube 


water jacket made from an oxy- 
gen-free copper shell, free from 
imperfections. (Length 15% 


inches — diameter 3 4 inches— 
diameter across hollow flanged 
section 634 inches). The size 
gives an idea of the production 
problem, but Scovill handled it 
successfully—as they do many 
difficult jobs for many industries. 





. thus served according to his 
e needs — whether he requires 

a cold headed part for a machine assembly or a highly finished and chromium 

plated sheet metal bezel for an instrument. Few restrictions are involved for 


MANUFACTURING COMPANY 
WATERBURY, CONN, 





Scovill works in brass, steel, aluminum, nickel silver, zinc and other base metals. 

Whatever your product may be — if you use metal parts in quantity — 
consult Scovill. A “Masters of Metal” booklet tells the story in further detail. 
Write for it to 65 Mill Street, Waterbury, Connecticut. 





Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 


IN CANADA: 334 King Street, East, Toronto, Ontario 
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tion of household chemicals. These characteristics 
make these new finishes especially suitable for use on 
high-grade metal products subjected to severe service, 
such as refrigerators, washing machines, ranges, kitchen 
cabinets, etc. 

They can be obtained in clear, white, black, and 
most colors, with both opaque and transparent pig- 
ments, with or without bronze powders, and for use 
on all metals, including zinc, as well as on plastics. 
They are usually applied by spraying only. No one 
finish of this type can be obtained for use under all 
conditions, but special finishes can be made up to suit 
a given product and service. 

New Wrinkle Enamels—Wrinkle enamels have 
long been popular because with their use rough metal 
surfaces can be given a durable and attractive finish 
with a single baked coat. Until recently, however, 
finishes of this type suffered from certain limitations. 
The base material darkened when baked, so that wrin- 
kle finishes were confined to black and dark colors. 
Only rather large wrinkle patterns could be obtained, 
and the finish had to be baked for over an hour at 
temperatures above 300 deg. F. to harden it. 
research has largely removed these limitations and 
greatly increased the number of products which can 
be given this economical and interesting finish*. 

Several grades are available, varying in the charac- 
ter of the wrinkle structure produced and the baking 
schedule, as follows: 


Recent 









WRINKLE STRUCTURE, _1-HOUR BAKING SCHEDULE 











Fine Low Heat __—150 to 200 deg. F. 
Fine Medium Heat—295 to 250 deg. F. 
Medium Low Heat —150 to 200 deg. F. 
Medium Medium Heat—295 to 250 deg. F° 


Large Medium Heat—295 to 250 deg. F. 





Of these grades, those giving fine and medium 
structures with a medium heat schedule are the ones 
chiefly used for quantity production. <Air-drying 
grades are also available, but these are not recom- 
mended because they produce a finish that is greatly 
inferior to a baked finish. 

Properly baked wrinkle finishes are tough and dur- 
able and will not be noticeably affected by gasoline, 

* See also “Wrinkle Finishes Enter New Era,’ ELectricAL 
MANUFACTURING, July 1939, 
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kerosene, carbon tetrachloride, alcohol, soda solution, 
milk, butter, etc. Household ammonia and creosol 
tend to soften the film and 10 per cent solution of 
caustic soda is destructive. 

Dip-and-Spray Wrinkle Finishing—To obtain the 
surface structure that is characteristic of wrinkle fin- 
ishes, the enamel must be sprayed on the product, but 
in a process recently worked out, the product is first 
dipped in wrinkle enamel greatly reduced with thinner, 
and sprayed after it has been allowed to stand on a 
rack for a few minutes to permit the excess enamel to 
drain off and the coating to set. 

This preliminary dipping insures a complete cover- 
age of all the hard-to-reach parts and pores of the 
product, permits quicker work, and saves a consider- 
able quantity of the enamel. 

Hot Lacquers—\Vhen lacquer was first developed 
for finishing, it could be applied only in very thin films 
and was suitable chiefly for protecting polished brass, 
copper, silver, and other metal surfaces from corro- 
sion. Later research developed lacquer bases of low 
viscosity, which made it possible to apply relatively 
thick lacquer coats with a single application. This de- 
velopment revolutionized the art of finishing and 
brought clear and pigmented lacquers into the wide 
use they now enjoy. 

During the past year, another step in this same di- 
rection has been taken. It has long been known that 
lacquers which are too viscid to spray at normal room 
temperatures can be rendered thin enough for applica- 
tion if heated, and advantage has been taken of this 
fact to produce lacquers giving still thicker coatings. 

In the hot lacquer process, lacquer heated to 150 
deg. or 160 deg. F. in a special container is sprayed 
on the product with a special gun. Neither the prod- 
uct nor the gun has to be heated, but the gun has to 
be so designed that the heated lacquer flows through it 
continuously without cooling down. 

Coatings that may be double the thickness of nor- 
mal lacquer coatings can be obtained in this manner, 


reducing the number of coats and thereby shortening 
(Continued on p. 80) 
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PIONEERS IN PRECISION MOLDING, RICHARDSON PRODUCED THE FIRST COMPLETELY | 
a MOLDED PLASTIC RADIO CABINET, AND THIS WAS LESS THAN TEN YEARS AGO! | 
1e ae an 
ider- - | 
oped 
films ( y 
ro | [ c : I Li i? Le 
TTO- 
low & Ran 
wr The Precision Molded Plastic 
and ; 
ck Almost unbelievable is the swift and startling growth 
of plastics, and their widespread application to count- 
e di- less products and processes. Industry, commerce and : 
that science have taken these versatile materials in their 
— stride . . . it seems they have always been used. Yet | 
peo many of today’s most intricate molded plastics are pos- 
sible largely because of precision methods initiated “ “ 
Pt be Richard t The first molded radio cabinet — a Crosley— was born 
150 y fiichardson ten years ago. of Richardson's conviction that it was possible to mold 
aved . z on : a complete radio cabinet in one operation. This re- 
rod- Now, as then, Richardson occupies a position unique quired the development of new processes in mold and 
1s to in the industry, with unexcelled facilities for the pre- die ee and advanced molding methods. IIlus- | 
i : ‘ . . trated i f the first cabinets... Ided of a bitu- 
oh it cision molding of commercial plastics to precise toler- cian ahaine ane . : ame ie teieng 
ances ...on mass production schedules. Vy inch thick; finished to match fine cabinet woods. 
nor- 
iner, INSUROK is an exclusive Richardson 
ning product. Laminated or molded, it is avail- 


able in many grades and colors, and in a 
variety of surface treatments, in parts or 
completely finished products ready for 
assembly; or in sheets, rods and tubes for 
fabrication in your own plant. INSUROK 
possesses extreme workability and is 
adaptable for plastics uses where known 
physical, chemical and dielectric quali- 
ties are essential. Consult Richardson 
technicians about any present or contem- 
plated use of plastics. No obligation. 





Advanced molding skill is apparent in this present day precision molded INSUROK RADIO CABINET, 
produced by Richardson for Belmont Radio Corporation. The walls are \ inch thick; the weight approximately 
one pound. Striking in design and beautiful in appearance, INSUROK radio cabinets are available in a wide range 
of colors and finishes. No surface treatment is required; they are ready for use as they come from the molds. 


Melrose Park, (Chicago) Ill Lockland, (Cinci 
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Based upon the apparent conviction that he 
serves best who serves least, Monitor Electric 
Construction motor repairs are done with an 
eye to doing a service job but once—doing it 
so well that there will be no call-backs. 
More than good workmanship and fine ma- 
terials are involved though. Wherever possi- 
ble, single-phase motors are re-wound for 
three-phase characteristics and performance. 


HEN a customer, new or old, calls up to say 

he is having motor trouble, the natural repair 

shop tendency is to get that motor back into 
operation as quickly as possible doing the job so con- 
scientiously that the repaired or rebuilt motor will 
come close to being as good as new. But, if the motor is 
single-phase, in industrial service, no matter how well 
our work is done it is likely that there may be another 
service call in four, five or six months—commutators to 
be cleaned, brushes and springs to be replaced, clutches 
to be adjsted, and all the other operating troubles cor- 
reted that occur in time in this type of motor when used 
in such service. 

Until a couple of years ago, we accepted this situa- 
tion as more or less characteristic of the motor repair 
business. A customer could judge our efficiency by 
how much longer our work might remain trouble-free 
than did a competitor’s; and we were reasonably cer- 
tain that once we had done one of our high grade jobs 
that we had made a relatively permanent and continuing 
customer. 

One day the boys brought a single-phase motor back 
to the shop that was in a literally non-repairable condi- 
tion. By custom, we would have allowed a couple of 
dollars “trade in” value, and sold a new or rebuilt motor 
to the customer. Our profit would have been much 
less than on a rewind, and we would not have had any 
shop work out of it. 

It so happened, however, that this particular motor 
was an old-timer, and it would have taken literally 
days to find another of comparable dimensions to mount 
properly in the installation in question. By the time 
we got through with the remounting problem, we might 
actually have sustained a loss on the job. 

“Wait a minute!” said Fred Jussenhoven, our shop 
foreman. “Why don’t we redesign this into a three- 


C)NE simple form sees each job through the 
Monitor shop and provides billing and per- 


manent service record. 


BY FRANK E. JOCKERS 


PRESIDENT 
MONITOR ELECTRIC CONSTRUCTION CO, INC. 


phase job?’ And from that simple beginning, we have 
developed a new and profitable type of repair service. 
Most of our customers are industrial plants equipped 
with three-phase power supply as well as single-phase 
current. When we are called to make extensive re- 
pairs on a single-phase motor, the first thing we do 
now is to suggest that we redesign it for three-phase 
operation. 


p' MINTED out to the customer (his own experience 
generally verifies our claim) is the fact that single- 
phase motors do require fairly frequent attention, that 
cleaning is a virtual necessity, brushes and commutators 
must be serviced, and there are many potentialities for 
trouble. Without considering the possibility of neces- 
sary rewinding, even nominal service may cost him 
five dollars or more, three times a year. 

$y contrast, we point out that only the windings and 
bearings on three-phase motors ever need attention; 
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2. DEEP DRAWS present no problems to Ameri- 3. PARTS THAT ARE LIGHT in weight, attrac- 
can Quality Cold Rolled Strip Steel. Here is a tive in finish and durable can be made at low 


typical example of the way this product sim- cost with American Quality 


plifies deep drawing problems. Cold Rolled Strip Steel. 
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1. HERE ARE A NUMBER of products fabricated from 
American Quality Cold Rolled Strip Steel. Note the 
smooth, shining, eye-appealing finish. The variety of 
products which can be fabricated from our Cold Rolled 
Strip Steel is without limit. 


NM ANY manufacturers have discovered 
that American Quality Cold Rolled Strip 
Steel fabricates more easily and is doing an 
outstanding job in many places where more 
expensive metals were formerly used. Along 
with ease in fabrication and reduced material 
costs, this product offers a variety of smart 
finishes that attract the consumer’s eye. 

An amazing number of parts can be pro- 
duced from American Quality Cold Rolled 
Strip Steel as well. The complete range of 
edges, tempers, finishes and widths in which 
this product is available makes it ideal for 
parts that must be light in weight, accurate in 
size and attractive in appearance. 

Whether you make complete products or 
parts we can assist you in planning the most 
economical application of Cold Rolled Strip 
Steel to your needs. Why not put your prob- 
lem up to our engineers and metallurgists? 
Call the man from the American Steel & Wire 
Company—today. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 

























































































































































and in equivalent service it is not unusual for such a 
motor to operate two full years without a service call 
being necessary. In other words, changing over to 
three-phase operation will eliminate much of the cost 
of repair work and the attendant interruption of pro- 
duction schedules. 

Of course the price for redesigning the motor varies 
with the job. We adhere strictly to N. I. S. A. code 
prices because we have found these figures necessary 
to show us an adequate operating profit, and we never 
enter into chiseling price competition. On the average 
the charge for redesigning is approximately equivalent 
to three service calls ; and since we give a one-year new- 
motor guarantee, it is explained to the customer that 
he is in effect paying for a year’s repairs on his old 
motor, and by way of a bonus putting an end to his 
constant maintenance cost. 

If the single-phase windings are burned out, we can 
show still more economy to the customer, for the price 
of three-phase redesign is just about half what he would 
pay for single-phase rewinding. 

In every instance where we have recommended and 
performed this change, the customer has been so pleased 
that he has diverted more of his business to us, and 
put in a good word for us with business friends. 
Though we apparently talk ourselves out of a source 
of constant repair business, we profit more in the long 
run by the additional business that comes in because we 
save our customers money! Besides getting the motor 
rewinding job, we often also get a wiring job as well, 
to bring the three-phase power supply to the redesigned 
motor. There are highly worth while advantages to the 
customer in having us rewind single-phase motors as 
three-phase units, rather than throwing out the old and 
purchasing new ones. For example, no relocation of 
the motor or new mounting need be supplied, because 
the same old frame goes in the exact same place on the 
equipment. This makes for a cleaner, more attractive, 
easier job. 

In redesigning the motor for three-phase service, the 
rotor is short-circuited and the stator windings ar- 
ranged to best advantage within limitations of the 
frame. We have found that in the great majority of 
applications, the motor that failed is either regularly 
or occasionally being overloaded; so in redesigning we 
provide an additional safety factor by giving greater 
horsepower and increasing or decreasing rpm. as con- 
ditions of use may make advisable. It is quite practical 
to rewind a 5 hp. single-phase motor as a 7% hp. three- 
phase; and as a regular practice we increase 1% hp. 
single-phase motors to % hp. three-phase. 

Despite the increase in rating and the greater ef- 
ficiency produced, the operating current cost of the 
redesigned three-phase motor is never more and in most 
cases somewhat less than the original single-phase in- 
stallation. Many of our customers do not check this 
factor very closely, but nevertheless we consistently 
mention it to them. 

We have not especially gone out to push this re- 
designing work, feeling that we can get a satisfactory 
volume on it by conscientious recommendations in the 
course of regular service calls. Customers who know 
that we know our work are much more apt to accept 
our suggestion quickly than firms with whom we may 
not have done business before. 
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ONTROL of each job rests in the illustrated record 

form. Thus it serves as a report or quotation blank 
as well as a job record, and it assures that all work and 
materials will be properly charged to the job. Me- 
chanics’ time slips are transferred to this sheet. The 
complete permanent record is useful in case of any 
future complaints and as a comparative cost record. 
We designed this form as the simplest one that would 
compel listing all necessary information. We do not 
like to do any more paper work than is absolutely 
essential, but there is no substitute for complete records. 
When we do a repeat job on any motor, we refer to the 
previous charge, and if there is any great discrepancy 
we want to know the reason. 

Similar records are kept on our maintenance con- 
tracts, too. When we make a contract with a firm to 
service all its motors, we give a number to each one 
and make a complete index card record listing all data 
concerning the motor as well as any special facts con- 
cerning its use. 

Then when a call comes in that something is wrong, 
for instance, with motor number 29, we need only 
refer to the card to know exactly what motor it is, and 
the service man takes an equivalent replacement motor 
along with him, saving time for the customer and 
avoiding an extra trip for us. 

The same principles of giving customers better serv- 
ice and simplifying their maintenance problems we en- 
deavor to apply to the operation of our own shop. If 
a job can be done better or more easily, that is the 
method we want to apply. For example, we have re- 
cently added glass-insulated wire to our materials and 
are using this for rewinding motors that have formerly 
burned out frequently because of heat conditions and 
other deterrent factors. We are not yet able to say 
from personal experience how much superior the glass 
insulation is to cotton, but we do know that in one laun- 
dry which we serve, several motors have already per- 
formed satisfactorily far beyond their usual time without 
requiring new rewinding. 

To save time in removing old coil windings, we have 
constructed a crane-like fixture which develops a pull 
of 2000 pounds and does the work in a small fraction 
of the time required by hand methods. The motor is 
placed on a platform and anchored in position with 
heavy chains. A pair of jaws at the end of a steel 
cable which passes through the overhead crane, is af- 
fixed to the coil to be removed. A foot switch controls 
the motor drive—the cable winds up—and out comes 
the coil, quickly, cleanly and efficiently. 

Another time-saver that we employ is an overhead 
rail with traveling chain hoist. Our shop is fairly nar- 
row and rather deep, and most equipment is arranged in 
a straight line on one side of the room. Thus the chain 
hoist can pick up a completed rewound motor, be pushed 
along the rail to the dipping tank, hoisted up again for 
dripping, and then transferred to the baking oven with 
a minimum of handling. 

For baking, we believe in using only the finest grade 
of enamel. Our usual practice is to place motors in 
the ovens just before our 4.30 p.m. closing time and 
let them bake overnight at 150 deg. F. While a single 
baking suffices for most jobs, when we know that 
moisture conditions are to be encountered in use we 
redip and rebake a second or even a third time. 
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“A” COATI NG eeeAn organic 


cement coating designed for domes- 
tic, medium- and high-range appli- 
cations where low cost and good 
protection from abnormal humidities 
are required. Has a temperature 
rise limitation of 130 degrees C. 
from 30 degrees C. ambient in free air. 
























"B” COATING... The ideal coat 


for relatively low-range, high-tem- 
perature requirements where wire 
sizes are sufficiently large to assure 
dependability. Admirably suited for 
general normal atmospheric require- 
ments. Ratings based on 250  C. rise 
from a 30° ambient in free air. 

























“¢" COATING...Developed 


especially for the most severe con- 
ditions such as met on shipboard, 
tropical countries, intensely humid 
climates, etc. Withstands the stand- 
ard U. S. Navy hot and cold salt 
water immersion cycling tests. Tem- 
perature rise and wattages are the 
same as for the IRC Type A’ Coating. 






Write for IRC Resistor Bul- 


study your requirements. 
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DO YOU HAVE THE RIGHT 
RESISTOR COATING 





All Fixed and Variable Types, Shapes 
and Sizes for Every Need 














letin IV. Let IRC engineers 


for the Job? 


Save money if the finest type of protective coating 
is not required for the wire wound resistors used in 
your product—avoid trouble if it is! 


Only in IRC Power Wire Wound Resistors do you 
have a choice of three protective coatings developed 
to help you make an intelligent, economical choice. 
Each of these is designed to provide maximum depend- 
ability at minimum cost for the different types of 
service which power type resistors are called upon 
to meet. Time and again these specialized IRC coat- 
ings have proved their value. They have proved 
that freedom from costly resistor failure can only be 
achieved by giving full consideration to the protect- 
ive coatings of resistors, and thus guarding against 
the possible effects of salt air, heat, humidity and 
corrosive atmospheric conditions. 
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MOTOR SPECIFICATIONS 


Jor designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the “Current” column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS 


f—Low starting torque, low starting current. 
2—Split-phase 


i ee 13—W ound rotor (slip ring) 
o—pettenco-dat 12 Squirrel Cage 14—High cycle 
$ : Sonaiet a—Normal torque, normal starting current. 15—Synchronous 


= (condenser) b—Normal torque, low starting current. 16—Shaded pole 
—Series 
SPECIAL PURPOSE MOTORS 


8—Repulsion c—High torque, low starting current. 
17—Two-power motors 


9—Compensated repulsion ; ; 
10—Repulsion-start induction d—Hish slip. 
11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage" column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


BEARINGS, MOUNT- BUILT-IN 


MOTOR 
MANUFACTURER CURRENT LUBRICATION ING 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘**Motors,”’ in 
Classified Index 
section of this issue 


LOW VOLTAGE 


. (See Key) 


Miniature 
Constant 
Variable 

| Two-speed 

| Multi-speed 
Adjustable 

| High-speed 
(See Note) 
Bronze-sleeve 


Babbitt 


Roller 
Tapered, Special Arbor 


| Integral (1 to 744) 
Open or Skeleton 
Totally enclosed 
Vertical (See Note) 
Cradle or Resilient 
Extension or Double 
Shaftless 
Centrifugal Switch 


Splash-proof 
Governor Control 


Semi-enclosed 
Explosion-proof 
Fan-ceoled 

Pipe Ventilated 
Thermostat 


| Fractional 
Speed reducer 


| Reversing 
| Universal 





Air-Way Electric 
Appliance Corp. 
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| xm mm | 
MMMM 
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Bodine Elec. Co. 


(Frames inierchangeable) 





Delco Appliance Div., 
G. M. Sales Corp. 
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Delco Products, 
Div. G. M. Corp. 


Dumore Co. 
(Two-power & reversing 
switches built-in) 
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(Continued on p. 78) 
ELECTRICAL MANUFACTURING 











USE G-E NEON GLOW LAMPS 


for pilots and indicators! 


| Centrifugal Switch 


3 
ae 
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| Thermostat 


3000 HOUR LIFE...VIBRATION These non-filament lamps have high attention value 


but low current consumption—from 4 to 3 watts. Thus, 


PROOF “ee COST LITTLE TO OP. they provide an inexpensive form of safety insurance. 
ERATE ea ALWAYS DEPENDABLE G-E Neon Glow lamps operate at standard voltages on 


both D.C. and A.C. and come provided with bases to 
fit standard sockets with no accessory devices required. 
GENERAL ELECTRIC NEON GLOW LAMPS are in con- Your wholesaler or jobber can supply you with a com- 





. tinuous use in thousands of industrial plants .. . plete line of these valuable lamps. For further informa- 
{ guarding life and property by marking the location tion, write to Nela Specialty Division, Lamp Dept. 166- 
i of exits, fire hoses, extinguishers, first-aid kits, im- EM-C, General Electric Company, 410 8th Street, 
: portant switches and valves, and hazardous shaftways. Hoboken, N. J. 


NELA SPECIALTY DIVISION, LAMP DEPARTMENT 


GENERAL @ ELECTRIC 
410 Eighth St., Hoboken, N. J. 
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(Wool yarn for bearings) 


Hershey Corp'n. 
Holtzer-Cabot Elec. Co. 
Speedway Mfg. Co. 
Star Elec. Motor Co. 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp. 


U.S. Electrical 


Motors, Inc. 


For comple 
dresses 

to 

section of th 
Smith Corp., 


tf 
Reliance Elec. & Eng. Co. 


Haydon Mfg 
Heinze Electric Corp’n 
Div. of Houdaille- 
Janette Mfg. 

(Wool yarn for bearings) 
Leland Electric Co. 
Master Elec. 

(Automatic start switch on 
Ohio Elec. Mfg. Co. 
Signal Elec. Mfg. Co. 
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Centrifugal Switch 






FOR HOLDING 
COIL WINDINGS 








Scotch Tapes ‘‘grab”’ instantly with a touch of the 
finger—no water required. 












SCOTCH Cellulose TAPE is used where thinness 


Windings are held firmly together and in proper (314 thousands) is desired. Made of cellophane, 


form. Once applied, the tape becomes part of it is fully transparent and has many general uses 
h il— essary — £ Ps ‘ 7 : . 
seamaiial petit kg — a caagera in shop and office for sealing, holding and mending. 


SCOTCH Flat Back ELECTRICAL TAPE is used for 
holding coil windings where thinness of tape is not 
Scotch Electrical important. This is a fibre back tape (6 thousands 


Tape Dispenser . e 
and 72-yard roll. of an inch thick). 







Other Scotch Electrical Tapes are available 
for numerous protecting, insulating and 
anchoring purposes. 













MINNESOTA MINING & MrG. CO., St. Paul, Minn. 
GENTLEMEN: EM 340 
Please ship the items I have checked, through my wholesaler. 

O 2 rolls Scotch Cellulose Tape 


Scotch Cellulose 
Tape Heavy Duty 
Dispenser and 72- 
yard roll. 

















Made in U.S. A. by te x 72 yds. a9 = nee 3} $3.41 
eavy Duty Dispenser for Cellulose Tape 7 
MINNESOTA —! & MFG. co. 0 2 rolls Scotch Electrical Tape 
Flat Back—1!,” x 72 yds._ @, $0. en 48 
SAINT PAUL MINNESOTA 1 Heavy Duty Dispenser for Electrical Tape 50} $2.98 
The Desire To Serve \ 2) The Ability To Produce ee REQUEST) 
aS Street 
Under one or more of the following U $ Patents: No. 1779588, No. 1814132, No. 1856986, No. 1895978, No. 1954805. Name__ — — Number — 
No. 1959413. No 2156380, No 2173829 No. 2177627 No 218330, No 1533272, Re No 18742, Re No. 19128 
Name of 


City and State___ — __Wholesaler 





MARCH 1940 




















PHOSPHOR 
BRONZE 


SPRING METAL 


Here is lively news for every electrical manu- 
facturer. You can put more resilience and 
longer life in your spring metal parts with 
the new Bridgeport Phosphor Bronze. Extra 
bending ability and fatigue resistance result 
from the better, more modern processing in 
Bridgeport’s new rolling mill. 

Our metallurgical laboratory is available 


to help you with your metal problems. 


BRIDGEPORT BRASS CO. 


Established 1865 
BRIDGEPORT 
CONN. 


BRASS 


mir idgep oe 





























TOWARD BETTER FINISHES 


(Continued from p. 70) 


| the time to produce a given finish. The process is not 


as yet completely trouble-free and research work is 
still continuing to bring all production factors under 
complete control. 

Electro-Plating Rack Enamels — The increasing 
use of automatic plating processes, in which products 
are carried through several different kinds of plating 
baths without interruption, has made necessary the de- 
velopment of special rack enamels, which are used for 
insulating all parts of the plating racks. 

Enamels that protect the racks from single solutions, 
such as chrome plating baths, have been in use for a 
long time, but there is now a need for enamels that 
are equally resistant to all kinds of plating baths. 

Such rack enamels have been made available. One 
type, for example, will withstand alkali electric cleaner 
at 180 deg. F., hydrochloric acid, cyanide, and cyanide 


| copper baths at 140 deg. F., and bright nickel baths at 


125 deg. F. These enamels are applied to the racks 
by dipping, the contact points being protected by corks, 


pieces of rubber tubing or tape. 


Chromium-and-Color Combinations—To meet 
the demand for combinations of polished chromium 
and colors, several different finishing processes have 
been developed. These include: (1) Dipping chrom- 
ium plated products in a special alkali solution, which 


| roughens the surface slightly, and then applying lac- 


| enamel to the covered surfaces. 


quer-enamel where wanted. (2) Coating the chromium- 
plated surfaces to be colored with a special clear chrom- 
ium primer, then baking and applying the lacquer- 
(3) Finishing, before 
plating, the portions of the product to be colored with 
a finish that will withstand the chromium bath, and then 
chrome plating the exposed metal surfaces. 

Speed Primers and Fillers—Another fairly re- 
cent step in the direction of speeding up production is 


Typical small 
circulating 
system. 


Binks Mfg. 
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'URING 


A long time ago letters galloped on horseback, 
but progress gave them wings and now they fly in 
sky-splitting planes. The same sort of progress created 
and developed Rockbestos asbestos insulated wire in 
answer to the appliance and equipment manufacturers’ 
need for a heatproof, fireproof wire that would keep 
their products going no matter how hot they got. 


Rockbestos can give your product something it 
needs more than anything else . . a wire that will 
take heat and moisture, oil, 
grease, corrosive fumes and even 
fire, without drying out, cracking 
open, blooming, swelling, rot- 
ting or burning. No matter what 
you make . . curling irons, 
cranes, radios, ranges, rheostats, 
switchboards, soldering irons or 
one of a hundred others . . if 


Heatproof 
Fireproof 


Permanent 


hard or brittle 


vibration 


TEN TESTED ROCKBESTOS VALUES 


Resists heat and 





it gets hot or is used in hot places, Rockbestos will keep 
it running and in the running longer. How? With 
asbestos, and the Rockbestos method of processing it, 
which takes care of trouble in advance! 


You need every one of the ‘‘Ten Tested Rock- 
bestos Values” if you want to make your product 
outstandingly better and build up a following of 
satisfied customers. How about letting them help 
you? We'll be glad to send samples or give engineering 
advice if you drop a line to the 
home office or one of the 
branches. And remember, if you 
have not yet received a copy of 
our Bulletin No. 64 on Range 
and Appliance Lead Wires. . send 
in today for your copy. Rockbestos 
Products Corporation, 749 Nicoll 
St., New Haven, Conn. 


6. Oil, Grease and 
Moisture resistant 


7. High overload 


capacity 
Never becomes 8. Reduces returns 


and replacements 
Builds good will 
Increases sales 


Also refer to the Electrical Contracting and Electrical World Buyer’s Reference Editions 


New York Buffalo 
Pittsburgh St. Louis 


ROCA HENS ade 
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@ Manufacturers of 
electrically energized 
equipment are offered 
greater flexibility with 
this instantaneous re- 
cycling unit because 
a variety of timing 
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justment for delay 
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Write today for liter- 
ature describing this 
rugged, compact re- 
lay. It is unafected 
by dust, dirt, humid- 
ity or voltage fluctu- 
ations. No obligation. 
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the development of primers and fillers which dry very 
rapidly. These materials are taking the place of those 
which must be allowed to stand a relatively long time 
before further work can be done on the products. 
Transparent Metal-Colored Coatings—A line of 
special lacquers which color zinc and other “white” 
metal products to resemble copper, brass, bronze, proc- 
essed aluminum, and other metals, has found wide use 
in the electrical industry and has greatly increased the 
usefulness of zinc and aluminum die castings. 


HEN a centralized finishing material mixing sys- 

tem is used each finish is mixed in large tanks at 
a central point and then circulated through a pipe to 
all spraying booths. In some systems, as many as 
twenty different kinds of finishes are thus piped to the 
sprayers, who merely attach their guns to the outlet 
supplying the particular finish they wish to use. This 
system saves aa. labor, space, and material in many 
different ways. Its great advantage from the finish- 
ing standpoint is that, since all finishes are mixed 1 
large quantities by a single authority and the operat- 
ing conditions in each spray booth can be uniformly 
adjusted, perfectly standardized finishes are gained. 

This system, finding its largest application at pres- 
ent in automobile manufacturing plants, can also be 
applied to advantage in other industries, where the out- 
put is large and several different finishes are applied 
to the products. Thus, International Business Ma- 
chines Corporation recently installed a system designed 
along these lines. Here three different kinds of fin- 
ishes are piped to eight spray booths applying standard 
finishes to the company’s products. 

Straight-Line Production— Another method of 
finishing products in large quantities, which also re- 
flects the influence of automobile manufacturing meth- 
ods, involves refinements in the use of conveyors for 
handling several or all steps in the finishing process. 

In a fully developed system of this sort, products 
ready for finishing are hung on a conveyor, which then 
carries them through one or more dipping tanks, or 
past a series of automatic spray heads, and through the 
necessary ovens, and delivers them ready for packing 
at the other end. 

The products can also be passed through the clean- 
ing and rust-proofing processes, in the same way, prior 
to finishing, but it is advisable to have this work done 
in a room separate from the finishing room to avoid 
damage to the finish due to the fumes. 

The system can be modified in any desired way to 
suit any manufacturing conditions. Thus, the prod- 
ucts may be manually sprayed as they are passed along 
by the conveyor, or they may be stacked by hand into 
box ovens after preliminary drying on the conveyor. 
The mechanism must, of course, be specially designed 
for each case, but some systems are sufficiently flexible 
to handle a variety of products or finishes efficiently. 

Infra-Red Baking—FElectricity, however excellent 
for heating ovens for baking finishes, can not usually 
compete with gas for this service. However, a new 
method of baking finishes electrically has been intro- 
duced and is being tried out on a more or less experi- 
mental basis. 

In this system, the heater consists of a bank of 250- 
watt electric lamps with a low output of visible light 
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those 


hos When SPRINGS have to STAND UP 
<< —~ against HEAT and CORROSION... 


pr¢ C- 


e use EAT fatigue under heavy alternating stresses, aided by corrosion, 


1 the soon ruins springs of ordinary materials. Yet here are three 
alloys that stoutly resist this type of attack and retain excellent 
spring properties. 


Sys- Monel*, “K” Monel* and “Z” Nickel*, all completely rust proof, 
ks at offer great strength and stiffness, and high endurance limit. Readily 
pe to fabricated, these alloys may be used for helical, spiral, and flat 
Vv as springs of all shapes and sizes. 

o the Which of these materials is best? They are all good ... each pos- 
utlet sessing individual characteristics for specific applications. 

This Some idea of the relative merits of Monel, “K” Monel and “Z” 
many Nickel is given in captions below. For full information write for 
nish- Bulletins T-9 “Engineering Properties of ‘K’ Monel,” T-5 “Engi- 
ed in neering Properties of Monel,” and T-16 “Heat Treatment of ‘K’ 


Monel and ‘Z’ Nickel.” 





































erat- 
irmly 
ined. @ (Below) COIL SPRINGS OF “K” MONEL ... Continual flexing 
pres- ~/ as the miner works tends to frazzle or break the cable leading out 
| of this battery case. The spring employed for protection must be 
O eC e . . rs 
K strong, and resistant to both corrosion and fatigue. Because “K 
out- ; Monel offers these advantages, 
yplied it proves most suitable for the 
Ma- e job. This Nickel-base alloy is 
ioned also non-magnetic, heat treat- 
Td able, and a strong spring material up to ‘ 7 BANANA SPRINGS OF “Z” 
f nn- 500° F, i V/ NICKEL...Tube socket springs in 
idard a portable field radio set must hold | 
fi the tube prongs in a clean, tight 
d of grip. They must also be proof | 
~ to. r\ against jolting and exposure to 
ae / weather. Rustless, a good electrical 
neth- — “~ _ conductor, and one of the strongest 
's tor materials available for springs, “Z” 
Ss. Nickel proves ideal for this application. The 
duct springs are formed from soft temper “Z” Nickel, 
cts : 
ae then hardened by heat treatment for maximum 
nen strength. 
Ss. oF 
h the - m . 
cking 
‘lean- THE INTERNATIONAL NICKEL COMPANY, INC. 
prior 67 Wall Street, New York, N. Y. 
done 
avoid REED SPRINGS OF MONEL... Accuracy of this automobile 
radio vibrator (below) depends on fine adjustment of air gap to M O ra . f 
av to within .0005 inch. In spite of fatiguing vibrations and heat de- 
A , veloped by currents up to 20 amps., Monel spring strips main- 
prod- tain this delicate adjustment. Highly resistant to corrosion, and $a 99 
along completely immune to rust, Monel retains its strength and as- 
1 into sures long, trouble-free service. 
5 eg 64 Z ” t 
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cperi- 
250- 
light 
JRING MARCH 1940 


Asean s, 


S.S.WHITE 
FLEXIBLE 
SHAFTS wit 


SOLVE THEM! 


TI 


( 


The fast growing number of ap- 
plications indicates that more 
and more engineers are finding 
the answer to their mechanical 
remote control and adjustment 
problems in S. White Re- 


THEY‘RE SO mote Control Flexible Shafts. 


SIMPLE AND 
sO EASY TO 


THEY'RE SPECIALLY 
DESIGNED AND BUILT 
FOR REMOTE CONTROL 

AND THEY COME IN 

SIZES UP TO .437” 


iS 


wy | 


Bulletins containing the latest in- 
formation and data about S. S. 
White Remote Control Flexible 
Shafts are yours for the asking. 
You'll find it helpful to have them 
on hand when you are designing. 
Write for them—today . . . And 
remember, our engineers will be 
glad to help you select the right 
shaft: for a particular remote con- 
trol and work out details of its 
application. 


S.S. WHITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department L, 10 East 40th St., New York, N. Y. 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL ond COUPLING 





and relatively high output of infra-red heating rays. 
The lamps are massed as solidly as possible, the num- 
ber per bank varying with the work to be done. 

Special advantages claimed for this baking process 
include: More rapid baking; baking the film of fin- 
ish from the inside out, instead of vice versa; very 
short warming-up periods; little wasted heat to make 
the drying room uncomfortable; and a fraction of the 
floor space needed by fuel-fired ovens. 

This system is especially suited to use with conveyor 
finishing systems, and, if its advantages are proved and 
its economy satisfactory, it may find wide use in the 
finishing field. 

Centrifuging—Though by no means new, cen- 
trifuging is mentioned here because it finishes a variety 
of small parts and products so economically that its 
use has been greatly increased in the past few years. 

In this process, as carried out by one type of ma- 
chine, the products to be finished are placed in a basket 
in the upper part of the centrifuging machine and the 
cover is clamped down. The basket is first lowered 
into a tank of finishing material located in the lower 
part of the machine, then raised, and finally rotated 
at high speed first in one direction and then in the 
other. This rapid spinning and quick reversing forces 
the finishing material into the pores of the products 
under considerable pressure, returns the excess ma- 
terial to the tank, and insures an even coat free from 
indentations. After centrifuging, the basket is removed 
and the products are dried in an oven or otherwise. 

The process is a very rapid one, a single machine 
being able to handle 20 loads, each consisting of sev- 
eral thousand small parts, in an hour. It is adapted 
to finishing all kinds of small products except those 
that are perfectly flat and those that tend to nest to- 
gether, though, with special arrangements, some of 
these products can be centrifuged. All kinds of fin- 
ishes can be applied in this way. 


SYNCHRONOUS MOTORS 


(Continued from p. 63) 


engineer’s estimate of these small power requirements 
will, after all, be only approximations, or, in plain 
English, good guesses. It is therefore desirable before 
completing any design, to obtain a sample motor 
which meets the estimate and try it out in operation on 
an experimental model of the device for which it is in- 
tended so that change or modification will not be 
needed after the design is completed and the device 
placed in production. 

The mechanical limitations applying to synchronous 
mechanisms are solely those which are presented by the 
manufacturer’s established standards. These would in- 
clude the size of output shaft, the overall space occu- 
pied and the dimensions and method of attachment to 
the device. For this reason, a detailed drawing of the 
proposed motor should be obtained from the maker 
of the motor and the device designed to accommodate 
it. By this plan any mechanical modifications may be 
avoided for even special mounting holes or special di- 
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| Trans-oceanic flying is safe largely because the planes are so 


designed that they seldom require more than half their avail- 
able horsepower. Dumore (universal) electric motors are 
“safer buys” because they, too, have extra endurance built-in 


| through many exclusive practices and highly developed manu- 


facturing methods. Dumore motors powering business ma- 


) chines, appliances, delicate controls, are known for the way 
| they carry on far beyond the life expectancy of an ordinary 
} motor under similar conditions. Your power problem, peculiar 
» though it may be, can be solved more satisfactorily 
) through Dumore engineering service. Read how 
| the aviation industry depends on Dumore; write for 


brochure “Speaking of Endurance.” 


| THE DUMORE CO., Dept.100-C, RACINE, WIS. 


TT ese ES 


en he BS 
———— 24 


A Pan-American Airways Clip- 
per beginning a routine 2,090 
mile hop across the Pacific to 
Hawati. (Acme Photo.) 


fun 


SPECIFICATIONS TYPE E1-Y AIRCRAFT MOTOR 


Series reversible, 12 or 24 volts D.C.; H.P. range, 1/14 to 1/20; 
full-load speeds, 1,600 to 200 R.P.M.; watts input, 120; duty, 10- 
minute; totally enclosed; weight, 3 lbs.; all screws safety-wired. 
(This motor was designed and built especially for aircraft use.) 




























































































How Do You Make 
Parts Like These? 


Many manufacturers are now making electrical parts, 
from carbon, metallic powders or ceramics, by Com- 
pressing. This method is simple and fast. It produces 
an accurate part... of better quality and at lower 
cost ...in a single machine operation. The presses 
used are fully automatic, developed especially for 
the purpose. 


Parts such as battery plates, motor and generator 
brushes, resistances, iron cores, alloy magnets, con- 
tact points, oilless bearings, bushings, radio “getters”, 
fish-spine beads and other types of insulators in great 
variety are being made by Compressing. In every 
case such parts are accurate, dense, uniform in elec- 
trical and mechanical characteristics. Various stock 
and special models of machines are available, with 
production rates from 50 to 500 parts per minute. 


For more than 40 years we have specialized in de- 
veloping Compressing methods and machines. Our 
staff of mechanical, electrical and chemical engineers 
is available . . . for consultation, to make recom- 
mendations, to help solve specific problems. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit, Boston 
Pacific Coast Representative: L. H. Butcher Company, Inc. 











ameter of the output shaft will constitute a deviation 
from standard that will unnecessarily increase the cost 
unless the motors are purchased in very large quan- 
tities. The use of perfectly standard mechanisms will 
also expedite deliveries since they will frequently be 
supplied from stock or, if not, they can be assembled 
much quicker than special designs. 

The design and construction of synchronous mech- 
anisms are such that they will operate without any un- 
desirable noise or vibration. To insure that these fea- 
tures shall be preserved in the device as a whole is up 
to the designing engineer upon whom falls the re- 
sponsibility for the success of the entire product. If 
the mounting or installation of the mechanism is 
faulty, noise or vibration may be produced which will 
condemn the device as a whole and reflect criticism 
on the motor drive. Not only should the motor mech- 
anism be so installed that the device will be free from 
noise or vibration but care should be exercised in the 
alignment which, if not accurate, may in time produce 
uneven strain on the bearings of the mechanism, re- 
sulting in undue wearing. For these reasons it is ad- 
visable to submit a detailed plan of the method in 
which the mechanism is to be attached to the device 
for the inspection and suggestions of the mechanism 
manufacturer. 

In a general way the applications of synchronous 
mechanisms may be classed as (a) those employed for 
timing purposes and (b) those that are used for power 
purposes. 

Of the first class the electric clock is the most fa- 
miliar but any device which is used to indicate the 
time of day or in which time is in any way a function 
of the operation by which the purpose of the device 
is accomplished affords an excellent opportunity for 
synchronous application. In such applications the ac- 
curacy of synchronous operation is taken advantage of 
to the fullest extent. 

Under the second class come all applications in 
which the mechanisms are employed to furnish the 
actuation of the device in a manner similar to that in 
which small induction motors have been employed. 
For such applications, not only is the constancy of the 
speed of great advantage but, in view of their com- 
pact construction, these mechanisms are used to a 
large extent where space is at a premium. They are 
low in cost and the fact that the mechanisms combine 
the reduction gearing with the motive element, the use 
of such mechanisms results in the elimination of such 
other reduction gearing .as is usually provided by the 
device builder. The output shafts may therefore be 
direct connected to the operating shafts of the devices 
with full performance effectiveness. 

As explained in the section on the construction of 
the mechanisms, they are designed for mechanical con- 
nection to the device or appliance which they are to 
drive and in the case of ranges, radios, thermostats and 
similar domestic appliances, they may be built into the 
device with both pleasing and ornamental results. 


Among those organizations active in the field of miniature 
and fractional horsepower synchronous motors and mechan- 
isms and including those who have co-operated in the gather- 
ing of material for this discussion are Alliance Mfg., Barber- 
Colman, Bodine Electric, Electric Specialty, Hansen Mfg., 
Haydon Mfg., Holtzer-Cabot Electric, Janette Mfg., Ohio Elec- 
tric Mfg., Warren Telechron. 
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Manufacturing features 


that SAVE... 


FIFTEEN VALUABLE manufacturing and styling 
features, obtained at low cost, are significant rea- 
sons why Polaroid Corporation selected Bakelite 
Plastics for both shade and base of their new 
Polaroid Desk Lamp. 

Production is Economical, as each of the two parts 
is molded in just one piece. Threaded metal 
inserts, lugs, bosses, through-holes, and many 
necessary constructional details, are embodied in 
a single molding operation. Time-consuming tap- 
ping, welding, drilling, counterboring and other 
costly manufacturing steps are avoided. Applied 
color is eliminated, on outer surfaces, for the 
color of Bakelite Plastics is integral with the 
material itself. 

Styling Attracts Sales, because of the modern 
design and smooth surfaces afforded by Bakelite 
Plastics. Self-contained color and lustrous finish 
cannot wear or wash-off, nor are they affected 


FINISH UNMARRED 


READILY CLEANED 


Merchandising features 


that SELL... 








BY HEAT 


f 


PLEASANT 


PERMANENT LUSTRE 


a COLOR 


MODERN DESIGN 


...in new Polaroid Lamp made with Bakelite Plastics 


by heat of the lamp. Heat-insulating characteristics 
maintain the shade at a temperature agreeable to 
the touch, even after continuous use. 

Your electrical products, also, can acquire added 
benefits with one or more of the hundreds of 
Bakelite Plastics available. These versatile materials 
may be obtained in many different types, possess- 
ing varying properties that contribute to manufac- 
turing economy, more satisfactory performance 
and finer appearance. Detailed information may be 
obtained by writing for illustrated booklet 25P, 
“‘New Paths to Profits’’. 

BAKELITE CORPORATION, 247 PARK AVE., NEW YORK 

Unit of Union Carbide [[gj@§ and Carbon Corporation 


BAK! 
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PLASTICS HEADQUARTERS 





TO THE TOUCH 


PERMANENT 









A tough, mar-proof, 
chemically resistant synthetic finish for all types 
of metal products... Extremely durable. Increases 
resistance to abrasion and other forms of wear 
so detrimental to ordinary finishes. 


WIDE RANGE OF BAKING TEMPERATURES 


ONE COAT DIRECTLY ON 
SMOOTH METALS. NO PRIM- 
ING COAT NECESSARY. 


SPECIAL UNDER COATS FOR ROUGH 
CASTINGS WHICH AIR DRY FOR 
SANDING YET MAY BE BAKED AS A COMPOSITE FINISH 
AFTER APPLICATION OF EGYPTIAN high-bake N. F. R. 


EGYPTIAN high-bake N. F. R. comes in a wide 
range of colors as well as black, white, and 
clear. Colors are furnished in high gloss... Clear 
may be had in high or medium gloss. 


Atk for details and color chart 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
Rockefeller Center f New York, N. Y. 


SLEEVE BEARINGS 


(Continued from p. 54) 


and housings are made from like materials, a thin sec- 
tion of bearing metal is used as a liner and, due to 
this fact, it has relatively little effect on expansion re- 
sults.) If the bearing backing or the shell is an un- 
like material, it will have a different co-efficient ex- 
pansion factor. Usually it has a high factor and will 
expand outward in the unsupported areas, A, C and 
E, Fig. 6. In the supported areas, B and D, outward 
expansion is restricted; however, there would still be 
movement in the metal structure. It can only go one 
place and that is inward. 

Much depends on the rigidity of the supports and 
amount of press fit. 

c. Alignment. 

d. Possible eccentricity considering the bearing and 
the end bell or bracket as a unit, see Fig. 7. 

e. Shaft and bearing finish. 

f. The method of lubricating. 

End Thrust. This factor has a direct effect on 
bearing life and the calculation involves several quan- 
tities, namely, elongation of the shaft and bearing and 
expansion of the washer (if any), calculated at the 
temperature that it is expected to operate, together 
with the tolerance stack and the possibility of deflec- 
tion and distortion, and method of lubrication. 

Lubricating Method. In deciding upon the type 
of lubricating method used, it is necessary to take 
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Tris is a picture of a rotor from a Fairbanks-Morse Motor 

Notice the squirrel cage winding! 

It is of copper. The one metal most desirable, electrically and me- 
chanically, for meeting the severe service a modern motor must with- 
stand. Copper, the one metal of low resistance and low thermal ex- 
pansion—best able to withstand high temperatures caused by con- 
stant plugging and reversing service. 

Note further that this copper is centrifugally cast into a one-piece 
winding. Centrifugally cast to imbed the winding into the core slots 
deeply and tightly. 

Then, after casting, this rotor is machined and dynamically balanced 
to the famed Fairbanks-Morse standards of precision. 

Only Fairbanks-Morse makes rotors with copper windings which 
are centrifugally cast. The Copperspun Rotor is an exclusive Fairbanks- 
Morse development, process, and feature. 

For complete information on F-M Motors with Copperspun Rotors, 
write Fairbanks, Morse and Co., 600 S. Michigan Ave., Chicago, III. 
Branches and service stations throughout the United States and Canada. 


7708-EA40.153 


FAIRBANKS -MORSEGOQMOTORS 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 































































Since 1920, the name BALDOR has been 
Esta MC ACM tale 


For 20 years, Baldor has specialized 
in building motors to meet the special 
requirements of manufacturers of all 
Ad TM Ml Cit Pel ee a ed 1 
motorized equipment. 


alae cole ee tell e lial ml: 
TTY Te eM Mlle lil 
ToT Tara Sl ile (Stl il mails iat 
tion, including the New STREAMCOOLED 
Design and GLASS-INSULATED motors. 


Let a Baldor Engineer give you the 
benefit of this 20 years of specialized 
oe sla 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
Representatives in Principal Cities 
























































yas bearing cor- 
responds closely 
with that cited in Fig. 
9 and differs essen- 
tially only in that 
supports and bearing 
are made of like 
materials and there- 
fore have desired 
rigidity. Here no 
elevations are pro- 
—mmiieebenee duced on the bear- 
OE ing surface. Lubri- 
i ciliates cant travels its unre- 
stricted and planned 
path of protection. 


Att) 


Fig. 10 


into consideration weights of the parts which must be 
carried on the oil film, together with the imposed loads 
and the rpm. and also temperature involved. 

In Fig. 8 we have shown an end view showing the 
shaft deflection and the pressure area as indicated by 
the direction of belt pull. On Fig. 9, we have shown 
the plane of pressure area with the bearing made 
from an unlike material, exaggerating, of course, the 
effect of expansion and contraction (movement of the 
unlike materials selected for the bearing), using an 
oil ring to raise the lubricant and direct it into the 
longitudinal groove. As this groove is located at the 
approach to the high pressure area in this case, the ele- 
vated surfaces “A” and “B,” caused by contraction, 
would decrease the clearances. The unrestricted ex- 
pansion at areas “C,” “D” and “E” would increase the 
running clearance and as the oil entry is located in 
area “D,” the oil would follow the lines of least re- 
sistance and channel through this increased area and 
would be ineffective. This is serious if the shaft oc- 
cupied the normal position as indicated, and when the 
contraction of the bearing was great enough to ab- 
sorb all of the running clearance, seizure is made at 
this point, there being no room for the lubricant even 
if it were directed to this area, but when the shaft 
assumes the exaggerated position, the above mentioned 
condition may be quickly experienced due to the fact 
that the load is carried on a greatly restricted area 
(before wear takes place) and would therefore gen- 
erate considerable heat, increasing the contraction 
problem. 

On the other hand, Fig. 10 shows a bearing de- 
signed in the same manner as Fig. 9, except that it is 
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Fig. 11 YPICAL ot high pressure areas, as encountered 


in numerous sleeve bearing researches. The related 
formula area is shown in the accompanying text 
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5a TIONAL RESEARCH CREATES NEW PRODU 


c~ r 7 
Srankiurlers 


Wena 


Hot dogs! 


Now Cooked Better... 
Electrically 
.. hanks We 


‘ DHENOLI 


Laminated BAKELITE 


HE “Miracle Grill’’ made by Steam and other vapors from the cooking 

Miracle Appliance Co., Cressona, frankfurters do not damage this surface and 

Pa., cooks hot dogs electrically in may be instantly wiped away. To protect and 
45 seconds. A current is passed through them insulate the metal prongs which hold the hot 
which cooks the frankfurter from the inside dogs, little sleeves of National Vulcanized 
out, sealing in the flavor and making them far Fibre are used. 


more delicious than when cooked by the ; 
: Here, again, a new product - doing an old 
ordinary method. 


job better - is created - thanks to the unusual 


The facings of the grill are made of black combination of qualities of Phenolite and 
mirror-finish Phenolite, which not only acts National Fibre. Our technical staff's broad 
as electric insulation, but greatly adds to the experience in the application of these versatile 
appearance of the product. The Phenolite materials is available to you on any problem. 


facings are easy to keep fresh and clean. Call or write us. 











NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 1873 


WILMINGTON DELAWARE 
NATIONAL ~ ‘PHENOLITE- 
I B These NATIONAL Products have a Cos?-Cutting Application in your Laminated BAKELITE 


field. We can make it easy for you to select the right product and grade. 
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Parker-Kalon Self-tapping Screws 


OU may make only 1000, instead of 100,000 
fastenings a day, but you'll benefit, too, by 
avoiding “doubtful” screws... screws that are dif- 
ficult to start, that strip, break or that won’t draw 
up tight. It takes only a few trouble-makers in any 
lot to more than offset any savings in first cost. 


When you demand Parker-Kalon Self-tapping 
Screws, you'll get no “doubtful” screws. Parker- 
Kalon’s rigid Quality-Control insures that every 
screw will work right and hold tight. 


Order Parker-Kalon and you get the best... 
products of the originators of the Self-tapping 
Screw... manufactured with specially-developed 
equipment and guaranteed by Parker-Kalon’s 
Quality-Control Laboratory. Parker-Kalon Corp., 


200 Varick Street, New York. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


UTA ale). 
CY, 





HARDENED 


| TTL Screws 


100,000 Fastenings 
A Day e e e NO PLACE. 


FOR “DOUBTFUL” SCREWS! 












made from a like material and lined with a bearing 


metal. ‘There are no elevations produced on the bear- 
ing surface (due to expansion), consequently the lu- 
bricant travels unrestricted to the extreme ends of the 
longitudinal groove and rolls out over the edges to 
produce the oil wedge and subsequent oil film or sepa- 
ration between shaft and bearing, with the shaft in 
either position as shown. 


General Design and Manufacturing Precautions. 
UNCONTROLLED VARIABLES 


1. General conditions 4. Stable of mounting. 
surrounding motor. 5. Mis-alignment. 

2. Attention of opera- 6. Angle of belt pull. 
tor or maintenance 7. Degree of belt wrap. 
man. 8. Tightness of belt. 

3. Lubricant used and 9. Load. 
when used. 10. Type of load. 


11. Shaft growth or expansion with temperature rise. 


Inasmuch as the motor manufacturer in most cases 
cannot control these ten variables, covering the life of 
the motor, it becomes of extreme importance that the 
variables which are under his control be definitely con- 
sidered in design and manufacture. 

In the foregoing data, I have pointed out the diffi- 


| culties involved in using a weak mounting and bear- 


ing struction for shaft support. The answer is ob- 
viously a strong bearing back or shell lined with a 
bearing metal. This is not difficult or expensive. 

The final results, of course, depend on a perfect fuse 
existing between the metal selected for the bearing 
backing or shell and the bearing material selected for 
the lining, but it can be done with economy. The thick- 
ness of the lining is important. 


A DELIVERY OF AIR 


(Continued from p. 42) 





ranges in size from 3 to 60 in. diam. and is available 
with regular or special hubs, either inside or outside, 
having any desired bore. The number of blades varies 
from 36 to 64. Sizes up to 18 in. diam. can be fur- 


| nished in cast iron housings, with discharge capacities 


| static pressure. 


ranging from 45 to 6450 cu. ft. per min. at % in. 
These units are suitable for many 


| drying, cooling and ventilating purposes. 


A third design, also of riveted construction, em- 
ploys a crimped type of blade, and varies in diameter 
from 4 to 11 in. These blowers are suitable for air 
conditioning units, oil burners and small stokers. 
When used in air conditioning units, these wheels are 
generally mounted in pairs with the motor or pulley 
between them in order to obtain low tip speed for 


quiet operation. This arrangement makes it possible 


| to handle a relatively large volume of air with low 


| 


power consumption and with no perceptible air noise. 
In addition to the back plate type, these wheels can 
also be furnished in offset spider and center spider 
designs. The center spider is reversible for clockwise 


or counter-clockwise rotation. 
Light weight rotors, of either pressed steel or alu- 
Pressed 


minum alloy, are available in several forms. 
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TheEAGLE ““CHRONOFLEX” 


Instantaneous Reset Timer 


Reduces Labor Costs. . . 
Improves the Quality of Your Product 


THE IDEAL RESET TIMER FOR AUTOMATIC MACHINE 

CONTROL—Employed to time Hydraulic Presses, Violet-Ray 
vailable Apparatus, Photographic Printing Equipment, Rubber Curing 
neal Equipment, Plastic Molding Devices, Grinding Machinery, 
outsic e; Laboratory Instruments, Sugar Extractors, Centrifugals, and other 
S varies devices whose accurately timed functions are essential to 
be fur- industrial progress. 


pacities 
14 in. 
r many 


VISUAL TIME SETTING WITH 
CYCLE PROGRESS INDICATION 


CYCLE PROGRESS 


yn. em- ; ' e Pointer travels from zero position to position 
ij : indicated by TIME SETTING POINTER 
1ameter 


for air VISUAL TIME SETTING 


stokers. 4 Pointer indicates at a glance the amount of time 

: le are — ‘or which the timer is adjusted. 

eels are 

r pulley A Reset Timer that shows the progress of the cycle as time ex- 

eed for pires—Easy to read—Easy to adjust—S.P.D.T. contact action— 
‘ Large contact capacity—Synchronous motor driven—Solenoid 

possible operated—Six timing arrangements—Available for all standard 

ith low voltages and frequencies in standard models having timing ranges 

ir noise of 0 to 120 seconds and 0 to 20 minutes. 


eels can Write for Bulletin No. 266. 
* spider 


joc EAGLE SIGNAL CorP. 


or alu- J MOLINE ILLINOIS 
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CHEAPER THAN NATURAL MICA 
BUT EQUALLY EFFICIENT 
m & 26 HIGH HEAT 
_ MICA PLATE 


COMPACT—Y-26 lends itself readily to streamline design. 
Thin, flat and light in weight it permits designing neater, smaller 
more modern appliances. 










RESSED steel, 
double inlet, 
blower wheel 
furnished in 22 
and 30 in. diam. 
sizes, with 50 
and 60 blades 
respectively. 


Torrington Mfg. 





steel wheels are furnished in both single inlet, single 


width, and double inlet double width designs. 


Single 


inlet wheels are of the back plate construction and are 


made from drawn steel cups. 


Of simple design, they 


are rugged, but weigh less than other steel wheels and 


are less expensive. 


They are furnished in sizes rang- 






















assemblin 


“Factor of Safety”. 


WALTHAM - 































Incorporated 


Manufacturers and Cutters 


MOLDED SYNTHETIC RUBBER PARTS 
NEOPRENE PERBUNAN THIOKOL 


FIBRE GASKETS 


ECONOMICAL—Low first cost, plus ease in wiring and 
makes it the ideal insulation. 
EXCLUSIVE—Y-26 is the only known built-up Mica that will 
withstand extremely high temperatures (1200° F India, 1500° F 
Amber) without disentegrating, thus providing a valuable 


Y-26 will positively solve your High Heat appliance problems. 
Laboratory test sheets will be sent, on request, to prove it. 


NEW ENGLAND MICA COMPANY 
MASSACHUSETTS 








LUBRICATING WICKS 
OIL RETAINING WASHERS 


COMBINATION FELT AND 
NEOPRENE OIL SEALS 


VIBRATION ABSORBING FELTS 
HAIR and JUTE FELTS 


“Laboratory Planned for Specific Needs” 


WESTERN FELT WORKS 


4029-4115 Ogden Ave., CHICAGO, ILL 





ing from 3 to 9 in, diam., either plain or with a black 
enamel or cadmium plated finish. Double width, 
double inlet wheels are made in 12 and 16 in. diam. 
sizes, with 50 and 60 blades respectively, and are con- 
structed with a pressed-steel, three-arm spider at each 
end. They are especially adapted for warm air fur- 
nace blowers and similar applications where air flow is 
restricted to relatively low velocities. 

Aluminum blower wheels are also of the back plate 
type. One design is furnished in sizes varying from 
3 to 15 in. diam. These wheels are of a construction 
designed to break up resonance and minimize noise, 
and are available in both single inlet and double inlet 
designs and in a variety of widths. They are rust- 
resistant, light in weight and require less power and 
lower starting torque than other types. The number 
of blades varies from 27 to 64. 

Another form of aluminum blower wheel, ranging 
from 3 to 10 in. diam., is cast in one piece and has no 
rivets. The number of blades varies from 20 to 56. Sin- 
ele or multiple grooved hubs are cast integrally with the 
rotor and machined in one setting, insuring a perfectly 


+ 





UBBER blade 

fans combine 
efficient, noise- 
less performance 
with = maximum 
safety. Scientifi- 
cally designed 
blade pitch pro- 
vides for smooth 































BRANCHES: 
New York City Seattle St. Louis 
Cleveland Portland Cincinnati 
Detroit Boston San Francisco 
Pittsburgh Philadelphia Los Angeles 














air delivery. Fur- 
nished with 
moulded-in, high 
gloss, satin wal- 
nut finish. 
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YOU'RE CLOSER 10 PROFITS meena 
BUY ONLY BY BRAND... PLAY 


cotfy BRANDYWINE: 


It’s good common sense to purchase merchandise 
of known quality—of predetermined depend- 
ability. That’s why brand names bolster sales... 
and Brandywine fibre insulating material is an 
asset to your product. Brandywine is famous 
throughout the country for a bone-tough durability that 
means years of trouble-free service. Send for samples of 
Brandywine today and see for yourself how it can be tapped, 
drilled, threaded and formed with miraculous precision . . . 
find out, too, why it lowers production costs and puts you 
that much closer to profits. There’s no obligation. 


EXAMPLES OF PLANNED ECONOMY 


(Left soe Here’s machinability! This tapping necessary with this bushing. 








bushing has been turned, tapped and Just drill a hole and insert in position. 
threaded to precision specifications. A perfect tight joint—a fraction of the 
(Left center) This fibre conduit end, cost. 

a substitution for a metal end, will not (Right center) This pulley is illustrative 
wear or bruise insulation. Economy of the durability of the all-rag-base 
in production; economy in service! material. Where parts must stand up 
(Left bottom) This adjusting screw —it’s Brandywine. 


brings out the beauty and sleekness of (Right bottom) This special part has 
Brandywine forming and _ knurling. one large milled slot, with a narrow 


Enhancement plus! milled slot at each end. It wasn’t 
(Right top) Here’s a labor saver! No difficult with Brandywine Fibre. 


BRANDYWINE 


FIBRE PRODUCTS COMPANY 


1402 Walnut Street Wilmington, Del. 
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Ha EVAS 99 times our oF A HUNDRED 


Stepping by GUARDIAN 


Sutiches After years of experience . . . we can say with confidence, 
The experience, research that Guardian will give you exactly the control assembly 
and practice of a trained staff unit you need . . . synchronized to your product . . . 99 
specializing in the design and times out of a hundred assignments. 
development of unique control 
WOE MMCLIR Cota Itt torte steht Not a single relay is carried in stock . . . but we do have 
3700 standard Guardian parts . . . high-speed production 
lines . . . and a plant within a plant to produce those one, 
two or three control units you must have immediately. 


we suggest how Controls by 
Guardian fulfill every need— 
singly—or in truly reciprocal 


asad : ; ‘ 
gia = Moreover, your control is designed to meet your specific 


requirements . . . for your job alone . . . produced within 
three days average time. Sooner than that if necessary, 


Solenoids with overnight shipping service to every industrial center. 


ae 
1627 West Walnut Street e Chicago e Illinois 





Pioneer Molders 
comm d ale 


































Electrical 
Industry 


SERVICE 


Covering complete line of COLD MOLDED 


high heat resisting insulation 


stun te) Bie. UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 








IMPROVE YOUR PRODUCT WITH 
DRAKE PILOT LIGHT ASSEMBLIES! 


MAKE your product safer, easier to use with a Drake 

signal light. These built-in Light Assemblies are 
adding extra utility and eye-appeal to an ever-increas- 
ing number of modern electrical appliances, tools, and 
machinery. Why not investigate the possibility of 
using a Drake Signal or illumination Assembly for 
added sales appeal for your product? 


WORLD'S LARGEST EXCLUSIVE MANUFACTURER 
of Dial and Jewel Pilot Light Assemblies, Drake has a 
wide range of stock styles and sizes to meet every purse 
and purpose. If an Assembly of special design is re- 
quired, our experienced engineers will develop a unit 
best suited to give dependable performance at lowest 
possible cost. Each unit is made with utmost precision 
on modern high speed equipment. Inspection with 
special electrical devices insures uniformity. Send us 
your specifications or write for free catalog, today! 


SEND FOR CATALOG! 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. * CHICAGO, U.S.A. 


TRU RC Oman AeaS 























| aligned and concentric pulley and fan. These units are 


used in stoker applications where constant speed trans- 
missions are employed. 

Center disc blower wheels, especially designed for 
air conditioning applications, are made in_ several 
forms. One design is of the double inlet type with 
a center spider plate to which the hub is attached. 
The blades are riveted in place and held rigidly in 
their proper position by the channel shaping of the 
inlet rings which closely fit the blade feet. The spider 
plate is riveted to the blades at four points, 90 deg. 
apart. These wheels are made either of aluminum or 
cadmium plated steel, and are furnished in two sizes, 
with either 36 or 45 blades. 

Another design of center disc, double inlet wheel 
has blades of deep radius which are riveted into heavy 
steel end rings. The spider is formed from two plates 
of cold drawn steel, which are spot welded together, 
and is attached to the blades by press-formed, steel 
driving lugs. These are spot welded both to the disc 
and to the blades at three points, 120 deg. apart. Discs 
used on the larger size wheels have reinforcing ribs 
pressed into each plate. The wheels are furnished in 
sizes ranging from 4% to 20 in. diam., either with or 
without housings. 

Small, paddle type, blower wheels are available for 
such applications as ice box and refrigerator circu- 
lators, small hair dryers, automobile heaters, wind- 
shield defrosters and many other purposes where 
moderate air deliveries and inexpensive wheels are 
required. One seven-blade design, made either of steel 
or aluminum, is furnished in 2 and 3 in. diam. sizes. 


ADIAL blade rotors are constructed in several 
ways. One type consists of eight steel blades 
which are so formed that, when the rotor is mounted 


| in a housing, each blade is curved into the inlet in the 


direction of rotation. This design permits a large 
volume of air to be handled. The blades are assem- 
bled on the drive end to a steel back plate and cast 
iron hub, while their curved outer portions are banded 
together by a broad, curved hoop which strengthens 
the rotor and also streamlines the path of the enter- 
ing air. 

These wheels, which are carefully balanced both 
statically and dynamically, are available in nine sizes, 
ranging from 6 to 24 in. diam., and are supplied 


General Electric 


GJ 









A Westinghouse Electric & Mfg. B 


| EADING-EDGE propeller-fans, designed to oper- 

ate with a minimum of noise, find wide application 

in home and office electric fans. (A) All-stamped 
(B) Stamped and riveted. 
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NO.6 NO.10 NO.13 


BEAD CHAIN* 


This decorative, strong, non-kinkable 
chain is made in sizes, metals and finishes 
that have wide use with electrical prod- 
ucts. Communication is invited from 
designers and manufacturers. 


Our 25 years’ experience is at your service for 
developing new assemblies for your products. 





BEAD CHAIN 


*STas.isned 19'4 
Trade Mark Reg US Pot OR 


THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U.S. Pat. Off. 16 Mt. Grove St., Bridgeport, Conn. 
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FOR GREATER 
CUSTOMER ACCEPTANCE 





THIS APPARATUS 
IS WIRED WITH 


GENERAL @® ELECTRIC 
FLAMENOL 


REG. U. S. PAT. OFF. 
THE NEW FLAMEPROOF OIL- AND MOIS- 
TURE-RESISTING WIRE THAT IS 
STRONG MECHANICALLY 
AND ELECTRICALLY 


MADE IN U.S.A. 
N.P.71428 


FLAMENOL 


REG US. PAT OFF 





















































OUR customers will take it for 





NOW 
12 COLORS 


Black, white, yellow, 
red, brown, light blue, 
green, purple, orange, 


navy blue, sf: and 
pink 

Easy to Trace 
Circuits 


granted that your product is just 
a little bit better if it is wired with 





G-E Flamenol. They are becoming 
more aware of the fine record of 
the 35,000,000 feet now in service. 

This is especially true if the wiring is 
exposed to oil Better than any other 
compound that we know of, Flamenol 


resists mild acids and oils. 


But it has other advantages for the 
wiring of high-grade equipment—flame resistance, 12 colors, 
small diameter, and long life. Flamenol may thus be the 
answer to many a wiring problem that has long been trouble- 
some, and our engineers will be glad to work with a manufacturer 
to determine whether it is the answer. Address the nearest G-E 
sales office, or General Electric, Dept. 6 -201, Schenectady, N. Y: 















APPROVED 


Flameno! oil-resisting wire is 
recommended and listed by 
the Underwriters’ Laboratories, 
Inc., as Type FL, for use within 
appliances (machines) where 
exposed to air and to temper- 
ature not exceeding 170 F (80C). 
It is also approved for other 
uses; see Bulletin GEA-2733C, 


GENERAL % ELECTRIC 





97 


























Sales megrasienedinnt —Miiee Fersteartes Still een. 
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. smooth, efficient, 
Tailor-Made" power to match the job you want done. That's 
the versatility of the PILOT line of induction type motors in 
fractional H.P. ranging from 1/300 to 1/15. Write today for 
bulletin P-140. 


F.A.SMITH CORP. 400 DAVIS ST. ROCHESTER,N. Y. 








THIS NEW A. C. RELAY 
HAS ONLY 1 MOVING 


PART... Long Life ! 


‘ 


Service—over 5,000,000 operations 

without breakdown in actual test—is 
assured in this H-B relay. Mercury to 
mercury break will operate in any posi- 
tion within 45 degrees of vertical. Has 
no A.C. hum or chatter and no exposed 
arc. Listed under re-examination Service 
of the Underwriters Laboratories, Inc. 
Write today for illustrated folder; no 
obligation. 


a 
Roe 








2531 N. BROAD STREET, PHILADELPHIA, PENNA. 


Write Today 











either separately or in motorized vent sets. They are 
particularly adapted for air conditioning, ventilating 
and fume exhaust applications and for handling air 
which contains grease or solid particles. Prior to their 
development, the forwardly curved, slow speed cen- 
trifugal rotor was practically the only type available 
for direct connected supply and exhaust fans with 
rotors less than 24 in. diam. These units complement 
the line of low speed, forwardly curved centrifugal 
fans, increasing the range of units available for a given 
requirement. Capacities run from 250 to 6000 cu. ft. 
per min. at %4 in. static pressure. 

Steel plate exhaust fans are also built in radial 
blade form. One type is designed with T-shaped steel 
spokes which are cast integrally with a heavy hub. 
The blades are of heavy steel plate and are riveted to 
the spokes. One ten-blade design has a heavy steel 
back plate, while another type, consisting of six blades, 
has two wide inlet rings riveted to the outer edges of 
the blades. Another form has six paddle-type blades 
riveted to a cast iron spider. These wheels are de- 
signed to build up a heavy static head, and are espe- 
cially adapted for removing shavings, sawdust, ete. 

On installations where space requirements call for 
a rugged, yet compact unit, three-blade, cast alumi- 
num pressure fans, of the axial flow or propeller type, 
are available in eleven sizes which range from 18 to 
60 in. diam. These fans have a pressure character- 
istic comparable to that of a centrifugal rotor and are 
particularly designed for moving large volumes of air 
against the resistance of prevailing winds, filters, baf- 
fles, heating coils, distributing ducts, etc. They are 
furnished in casings which are available in several ar- 
rangements for either belt or motor drive. These cas- 
ings are designed to direct the course of the air flow 
with maximum efficiency, and are fitted with stream- 
line inlets. The mechanical efficiency of these units 
is over 79 percent, while capacities range up to 75,000 

u. ft. per min., in free air. 

A second form of axial flow pressure fan, ranging 
in size from 20 to 48 in. diam., has a set of stationary 
blades, or directional guide vanes, located in the cas- 
ing inlet. These vanes spiral the air in a direction 
opposite to the wheel rotation, so that the air leaves 
the wheel in an axial direction and gives, with consist- 
ently high volume, a far greater pressure than an ordi- 
nary propeller wheel alone could produce. The fan is 
provided with eight blades, designed with efficient air- 
foil shapes and with a pitch proportioned to give uni- 
form flow. Horsepower characteristics are quite flat 
as compared with those of an ordinary propeller type 
fan, which rises from free delivery to shut-off condi- 
tions. Hence, for whatever application this type of 
fan is chosen, drive motor sizes can be selected very 
close to the actual horsepower. Capacities range up to 
69,000 cu. ft. per min. at %4 in. static pressure. 


Among the companies active in the manufacture of propeller 
fans and centrifugal rotors, and including those contributing in- 
formation for this article are: Advance Aluminum Castings, 
Aluminum Goods Mfg., American Blower Corp., Barber-Col- 
man, Bishop & Babcock, Bogert & Hopper, Buffalo Forge, 
Champion Blower & Forge, Chelsea Fan & Blower, Crocker- 
Wheeler Electric Mfg., Crosby, Holgate Bros., Janette Mfg., 
Meier Electric & Machine, Peerless Electric, F. A. Requarth, 
Samson-United Corp., Schwitzer-Cummins, Servel, Inc., B. F. 
Sturtevant, Swift Mfg. and Torrington Mfg. 
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Elastic Stop Nut on autor 
tive relay manufactured 


by Standard Motor 


For Se 

ACCURATE SPRING ADJUSTMENT 

»»- among the many uses of Elastic 
Stop Nuts on electrical equipment 


ITH Elastic Stop Nuts, precision nut or screw adjust- 
ments are maintained under any condition of vibration. 
Because of their resilient self-locking action, these nuts 
remain in position at any point on a screw, without the aid 
of a supporting surface. 
Use them for all important fastenings . . . they 
are available in a wide range of types, sizes 
and materials. 





<— Write for this 56-page Cataiog 


ELASTIC STOP NUT CORPORATION 
1017 NEWARK AVENUE + ELIZABETH, NEW JERSEY 


7 ee ELLOGKING) 


NOS 
PORCELAIN 


IN ANY SHAPE YOU NEED 



















THE COLONIAL INSULATOR CO. 
AKRON, OHIO 


Chicago Office - 4045 W. Diversey Ave., Tel. Belmont 0316 
Detroit Office - 405 Fisher Bldg., Tel. Trinity 1-3554 
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CAST BRASS STEEL ALLOY OR COPPER 


HEAD— TUBING WITH ELECTRIC 

1 T DES Ee 
iil HEATING UNIT INSIDE as 
a a ae 


OINING thin tubes to a center casting of this 
electric urn heater is “one of the most difficult 
jobs we have had”, say the Harold E. Trent Com- 
any, makers of electrically heated industrial 
equipment. 


All 16 joints are brazed simultaneously. Being 
an immersion unit, all joints must be water-tight 
to protect the electric hea‘ing elements inside the 
tubes . . . and they must be strong, for pressures 
may go as high as 100 pounds... and they must 
be ductile to withstand the strains of repeated 
heating and cooling. 


EASY-FLO does this brazing job to the manufac- 
turer’s complete satisfaction. At the low temper- 
ature of 1175 Deg. F. it penetrates between the 
closely fitted parts to make sound, smooth appear- 
ing joints at low costs 


As the diagram shows, tubes may be copper or 
a steel alloy. EASY-FLO is equally effective in 
either case. It brazes ferrous or non-ferrous 
metals and is particularly effective for joining 
dissimilar metals. 


EASY-FLO is doing fast, reliable, low cost work 
for a rapidly growing number of manufacturers. 
Have you tried it on your metal joining work? 
Write for full details and Bulletin E-10. 


HANDY*>" HARMAN 


Cree §2 Fulton St., New York, N.Y 


Y 


‘In Canada: HANDY & HARMAN of 
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Types—Split Phase, Capacitor or Shaded Pole 
Speeds—1100, 1700, 3400 RPM. 

Power—1 /80 to 1/20 HP, depending on speed 
Voltages—Up to 220 A.C. 

Frequencies—60, 50 and 25 cycles. 
Bases—Solid, resilient or flange. 


Mountings—Horizontal, Sidewall, Ceiling or 
Vertical, with shaft up or down. 


Efficiency—High for such small powers. 








Designers, engineers and manu- 
facturers find that Ohio Engineers 
lend valuable assistance in the 
application of motors. 

















What is your problem? 


THE OHIO ELECTRIC 
MFG. CO. 


5905 Maurice Ave. 
CLEVELAND, OHIO 
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OHIO MOTORS 



























STEWART-WARNER JOINS FM. PARADE 


Stewart-Warner Corporation, licensed by Major E. H. Arm- 
strong to manufacture frequency modulation receivers, is the 
fourth radio manufacturer to market this type of receiving 
equipment, the others having been General Electric, Stromberg- 
Carlson and Zenith Radio Corporation. 
p. 96, and Nov. 1939, p. 90.) 


LIGHTING EQUIPMENT GROUP FORMED 


Composed of 18 lighting equipment manufacturers who supply 
approximately 70 per cent of the country’s lighting fixture re- 
quirements, the American Lighting Equipment Association has 
been formed to coordinate and guide the activities of this in- 
dustry. Plans have been made by the new group for the 
formation of a board of design consisting of two interior de- 
signers, two architects and one industrial designer. 
will pass upon designs produced by manufacturers and will 


also create designs to be made available to the association’s 


membership. 


MACHINE TOOL OUTPUT HOLDS TO PEAK 


Continuing to operate at the high rate of 93.3 per cent of 
capacity during January, the machine tool industry has equalled 
its December 1939 record and increased 77 per cent over 
January 1939, according to the operating activity index of the 
National Machine Tool Builders 
president, in commenting upon the current situation within the 
industry stated that it has made marked progress toward solving 
the problems created by the unprecedented demand for machine 
tools which has arisen this winter 
foreign customers. 


POWERFUL MAGNET MOUNTING 


General Electric research laboratory reports a new permanent 
magnet assembly which can lift and hold 4450 times its own 
weight. This new mounting, no new magnetic materials are 
involved, is so arranged that the magnetic flux passes through 
many air gaps instead of the usual two, in bridging from 
Weighing only 34 oz., this magnet in its mount- 
ing has supported as much as 200 Ibs. in tests while without 
the special assembly it has a normal lifting power of 500 times 
its own weight. 


pole to pole. 


A.S.T.M. BOOK OF STANDARDS READY 


Offering in one volume all of the specifications, standard and 
tentative, approved by the American Society for Testing Ma- 


terials, the 1939 Book of A. S. T. M. 


completed. 
non-metallic 


method of issuing one triennial publication therefore provides 
for an extensive supplement to each of the three parts in 1940 
Price information 


Whats Wing Gn 





(El. Mfg., Sept. 1939, 
Stewart-Warner will introduce 
in May combination sets which will receive standard wave band 
and frequency modulation signals, each system requiring dif- 
ferent type transmitting and receiving circuits. 


Association. 


J. E. Lovely, 


from both domestic and 
“The industry has consistently endeavored 
to give domestic orders preference over foreign orders with 


respect to delivery dates,’ added Mr. Lovely. 


Standards has been 
This book is divided into three parts: 
materials-constructional, 
terials-general, and lists some 866 separate standard and tenta- 
tive specifications, methods of test, definitions, etc. 
the book of tentative standards was issued annually with the 
book of standards published every three years. 


non-metallic ma- 


The present 


and 1941 to keep the material up-to-date. 
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now will act as a sales stimulant; will open up 
new markets; will bring in new profits. Stokes 
designers have put many an old product on 
its Feet and started new products on successful 
careers. Sooner or later you'll find out that 
“Designed by Stokes’’ means designed for 


selling. Call us in on your next molding job. 





When its Life ot Death for Your Product- 


Why wait for the emergency? A new design 





a ~STOKES ile 9 fae: oa | ad ie ee 


Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. 


MOLDERS OF ALL PLASTICS- 


JN MANY OF AMERICA’S MOST FAMOUS 
PRODUCTS 


SPRINGS BY HUNTER ARE STANDARD... 
ap Gi Cin 
SAFEGUARDING QUALITY AND GOODWILL... 


oo I ol 


YET HOLDING DOWN COSTS, INCREASING PROFITS 


* 


SEE HOW YOU CAN SAVE WITH 


Fe 





by Hunter 


HUNTER PRESSED STEEL CO., LANSDALE, PA. 


Write us today — No obligation whatsoever. 
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Plants: TRENTON, N. J. and WELLAND, ONT 


Including Hard Rubber—SINCE 1897 








Coils Wound to Your Order 


ww? matter how exacting your specifications, Acme 
o Coils are guaranteed to meet them. Only high- 
est grade, rigidly tested materials are used—the 
windings are even and firm—the coils are sealed 
against all moisture penetration. 

As wire, covering, insulations and varnish are 
all Acme-made, there is a definite, complete control 
that places the finished product on a high plane, 
electrically and physically. Describe your problem 
and our engineers will lay out a tentative plan. 


Wire 





The Acme Wire Co., New Haven, Conn. 


COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 
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Build Electric Heat into Them 
with These Flexible G-E Units 











Available in straight lengths or shaped to suit 
your application. Ratings and finishes for practically 
every job involving the heating of liquids, soft 
metals, or metal surfaces. Units with allowable 
sheath temperatures as high as 1500 F. 





Efficient, self-contained heaters for localized 
heating. Drill a hole and insert the unit right in 
the metal. Diameters from %¢ to 1.293 inches — 
lengths from 114 to 814 inches. Temperatures up 


to 1200 F. 


This type offers a very economical method of 
heating water, oil, and other liquids. Units are 
formed to fit your machines and are permanently 
sealed to prevent the entrance of moisture. 


Can be used as air heaters or as clamp-on units 
for metal surfaces. Enameled finish defies rust and 
corrosion. Available with various terminal arrange- 
ments, including offset construction that makes 
parallel connections easy. Temperatures up to 


1200 F. 


You will like the ease with which G-E units can be installed 
and automatically controlled. Your customers will like the 
cleanliness, convenience, accuracy, safety, and economy of 
electric heat. 


G-E heating units are ideally suited for machine applications, 
and are reasonably priced. Full information, including prices, 
is given in Catalog GED-650A. Write to General Electric, 
Schenectady, N. Y., for a free copy. 





and copies of these publications can be obtained from the head- 
quarters of the American Society for Testing Materials, 260 
S. Broad Street, Philadelphia, Pa. 


NEW NEMA SECTION IS ORGANIZED 


Domestic automatic controls will be covered by a newly au- 
thorized Nema section of that name. W. L. Huff, vice presi- 
dent and treasurer of the Minneapolis-Honeywell Regulator 
Company, has beén named chairman; Albert Penn, president 
of the Penn Electric Switch Company, vice chairman; and 
James A. Rodgers, vice president of the White-Rodgers Elec- 
tric Company, chairman of the general engineering committee. 


APPLIANCE SALES GAIN BROADLY 


Washing Machines. Shipments in December 1939 totaled 
77,270 an increase of 14.4 per cent over the 67,502 shipments 
in the same month in 1938, but 24.8 per cent lower than the 
industry’s highest November, 102,990. According to figures 
reported by the American Washer and Ironer Manufacturers 
Association, household washers shipped in 1939 totaled 1,433,- 
256, an increase of 25.9 per cent over the 1938 figure, 1,137,614. 

Ironers. December shipments were 28.7 per cent above 
the previous year, totaling 11,854 compared to 9,210, and also 
were 18.6 per cent ahead of the November total, 9,990. The 
year’s shipments aggregated 115,224, up 4.2 per cent from the 
110,540 reached in 1938. 

Vacuum Cleaners. Sales in December, amounting to 155,- 
201, were 23 per cent above the sales of 126,153 cleaners in 
December 1938 and also topped the previous month’s figure 
of 141,066 by 10 per cent, according to the Vacuum Cleaner 
Manufacturers Association. Final reports for the year show 
sales of 1,434,419, an increase of 9.8 per cent over the 1938 
total of 1,305,873. 


Refrigerators. Domestic household units sold during De- 


| cember amounted to 86,011, up 93.6 per cent from the 44,410 
| sales in December 1938 and 67.8 per cent above November’s 


total of 51,258. Report from the National Electrical Manu- 
facturer’s Association indicates a year’s total of 1,819,641 sales 
compared with 1,191,627 in 1938, a gain of 52.7 per cent. 

Oil Burners. Shipments amounted to 13,300 in December 
as compared with 8,824 a year ago, an increase of 50.7 per 
cent, and 20,085 in November 1939, a decline of 33.7 per cent, 
according to the Department of Commerce. Shipments for 
1939 were 215,030 burners, 54.5 per cent above the 139,211 in 
the previous year. 

Mechanical Stokers. Sales for the month of December 
amounted to 4,969 as compared with 4,971 in December 1938 


MEETINGS AHEAD 


March 4-8. American Society for Testing Ma- 
terials. Spring meeting, Detroit, Mich. R. E. Hess, 
200 S. Broad St., Philadelphia, Pa. 

March 7-9. American Society of Tool Engineers. 
Annual meeting, New York, N. Y. Ford R. Lamb, 2567 
W. Grand Blvd., Detroit, Mich. 

March 26-29. Tenth Packaging Exposition. Spon- 
sored by American Management Association, New York, 
N. Y. Clapp & Poliak, Inc., 232 Madison Ave., New 
York, N. Y. 

April 7-13. American Ceramic Society. Annual 
meeting, Toronto, Canada. Ross C. Purdy, 2525 N. 
High St., Columbus, Ohio. 

April 22-24. National Industrial Service Associa- 
tion. Annual meeting, Detroit, Mich. Stewart N. Clark- 
son, 420 Lexington Ave., New York, N. Y. 

April 24-27. Electrochemical Society. Spring meet- 
ing, Wernersville, Pa. Colin G. Fink, Columbia Uni- 
versity, New York, N. Y. 

May 1-3. American Society of Mechanical Engi- 
neers. Spring meeting, Worcester, Mass. C. E. Davies, 
29 W. 39th St., New York, N. Y. 

May 12-17. National Electrical Manufacturers As- 
sociation. Spring conference, Hot Springs, Va. W. J. 
Donald, 155 East 44th St., New York, N. Y. 










ELECTRICAL MANUFACTURING 


























































head- 
s, 260 


y au- 
presi- 
ulator 
sident 
; and 
Elec- 


nittee. 


otaled 
ments 
in the 
igures 
turers 
LASS. 
7 614. 
above 
1 also 

The 
m the 


155,- 
‘rs in 
figure 
leaner 
show 

1938 


xr De- 
44.410 
nber’s 
fanu- 


sales 


»mber 
7 per 

cent, 
s for 


11 in 


-mber 
1938 





RING 


PLASTIC 











A 21 inch diameter card index wheel weighing 10 Ibs. 
or a '4 inch diameter adjuster bushing,—smaller than a 
kernel of corn—and weighing only 1/40 of an ounce are 
both good Plastic Molded applications. 

} 


So versatile are plastics that they are adaptable to countless 
applications which improve a product and lower its pro- 
duction costs. 


Our engineering staff will cooperate with you on your 
plastic molding problems. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 N. KOLMAR AVE. CHICAGO, ILLINOIS 









Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 


These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 
time switches, recording instruments, etc. They are 
available in the same size units for different speeds. 
Compact and easily mounted, with enclosed coils 
and oil-sealed gear trains. Output shafts have two 


bearings. 


For performance specify HAYDON. 
HAYDON MANUFACTURING CO., INC. 


CTIA Peart: 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 


ELECTRICAL 
SHEETS 


jaw 


NEWPORT PRODUCTS:—Hot Rolled Sheets—Newport Elec- 
trical Sheets—GOHI Pure lron-Copper Alloy Sheets—Globe 
Brand Galvanized Steel Sheets—GOHI Enameling Iron Sheets 
—KCB Copper Steel Sheets—Newport Long Terne Sheets— 
Newport Galvannealed and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 





ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars ® Billets ® Blooms ©® Slabs 

























































7 is vital to the success of any electrically heated 
product to be assured from the start, of the 
right heating unit and its correct application. 
Wiegand cooperation, backed up by a staff of 
experts in electric heat engineering, has assured 
that condition for a large number of Chromalox- 
equipped devices and appliances. 


The procedure is simple. Tell us the perform- 
ance expected of your device, and 
give us details, with drawings or 
printed literature, of its construc- 
tion. From this we will suggest the 
unit to serve the need, and can indi- 
cate approximate cost figures. If 
agreeable, this is followed with 
laboratory tests, either in our plant 
or yours, of the complete device to 
insure that the heating units perform 
at safe temperatures, supply the 
heating capacity required, and give 
satisfactory long life. The data 
resulting from these tests is com- 
pared with similar data in our files 
to insure results up to or exceeding 
past standards. 






In the course of this process, we 
often find it possible to suggest 
design changes relating to heating, 
that cut manufacturing costs, or 
add sales value. 

& 

This service is open to any accredited 
manufacturer who wishes to improve a 
present product, or to start a new product 
off “on the right foot”. If you have a job 
of that kind, let us at least discuss it. 
No obligation. 


The 64-page Chromalox Catalog is 
replete with electric heat informa- 
tion that many engineers find in- 
valuable. Mail the coupon with 
your letterhead. 


—— — — me 


| EDWIN Rie WIEGAND COMPANY 
| 7530 Thomas Blvd. Pittsburgh, Pa. 
| Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


\| 

Name... rill elaakck.. ete I se ec hce ae 3 
| 

: 
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and 8,491 in November, a decline of 41.4 per cent. Department 
of Commerce figures show total sales during 1939 to have been 
104,289, 8.1 per cent above 96,433 in the preceding year. 


ENERGY OUTPUT REMAINS HIGH 


Production of electricity by the electric light and power in- 
dustry for the week ended February 17 was 2,475,574,000 kw.-hr. 
as compared with eg a kw.-hr. in the previous week 
and 2,248,767,000 kw.-hr. in the corresponding week of 1939, 
a gain of 10.1 per cent. According to figures released by the 
Edison Electric Institute, total output in the five weeks ended 
February 17 amounted to 12,677,521,000 kw.-hr., 11.3 per cent 
above the 11,386,655,000 kw.-hr. produced in the comparable 
period of 1939, 


NEW PLANTS, EXPANSIONS, ANNIVERSARIES 


Square D Company has made plans to construct and 
equip a one-story factory building in Milwaukee, containing 
approximately 120,000 sq. ft. of floor space. Production of 
electrical control apparatus will be transferred from the present 
factory on S. Third Street to the new plant when completed. 

Allen-Bradley Company plans to erect a new building 
upon foundations which ultimately could support an eight-story 
addition to their present production facilities. Plans are sub- 
ject to revision of local municipal zoning requirements. 

William Brand & Company has established its own manu- 
facturing plant in Willimantic, Conn. for the production of 
saturated sleeving and flexible varnished tubing. 

Joseph T. Ryerson & Son, Inc. is building a large addition 
to its Chicago plant and has enlarged and modernized its plant 
in Philadelphia. 

Laminated Shim Company, Inc., has started construction 
of a new one-story building at Stamford, Conn. 

Robertshaw Thermostat Company had equipped a build- 
ing at 120 Washington Blvd., Pittsburgh, as a laboratory de- 
voted to research in the field of electric and gas temperature 
controls. 

General Electric Company has expanded manufacturing 
facilities for the production of alkyd resins for the fourth 
time by the addition of new equipment. 

Eagle Electric Mfg. Company, Inc. this year celebrates 
the twentieth anniversary of its organizatior. 


NEMA TO ANALYZE CODE REVISIONS 


Revision of the 1937 edition of the National Electrical Code, 
to adequately provide for the safe installation of manufactured 
electrical products, as adopted by the electrical committee of 
the National Fire Protection Association last December, will 
be available this summer. Analysis of the code changes is 
being made by the Nema engineering department, as has 
been done in the past, and will be published as soon as the 
actual text of the 1940 edition of the code is obtainable. 


ELECTRICAL GOODS ORDERS RISE SHARPLY 


Value of new 
orders for elec- 
trical goods 
booked during 
the Fourth 
quarter of 
1939 repre- 
sented an_ in- 
crease of 19.9 
per cent over 
the previous 
quarter and 
58.6 per cent 
over the corre- 
sponding 
period in 1938 
according to 
statistics 
released by the 
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Pi With new developments occurring every day, and Silent 

wd a we've kept abreast of the industry and, in some Chains 

aha cases, pulled ahead. To produce better quality 

uilding mouldings and maintain close control at all times, 

t-story we have a completely equipped machine shop for 

me making moulds; a long experienced designing 

manu- staff and a moulding department fitted with the om 

ion of most modern presses. CHAINS Always in 


of Stock (Diamond distributors) 
ddition 


en Kuhn & Jacob 


‘uction 


" Write for Sprocket Book 


WHOLE as cad Ween «ey. 
build- 1204 Southard St., Trenton, N. J. C U L L ad A H oy 4 L E L ¢ 0 i p A x Y 


New York Office, PEnn 6-0346 Phila. Oftice, HANcock 0972 
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fourth MADE TO SOLVE 

brates 4c Y * qe LAY 
Call on Hubbard's long expe- * 
rience and skill in developing , 
and manufacturing parts like “~ 


1328 ALTGELD ST. CHICAGO, ILL. 
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SI Lit Lee This new relay, just perfected, costs less because 
tages of long experience. it has fewer parts. Its brand new design affords 
greater sensitivity, too. So you can save money and 
y get a better relay by 
switching tothisnew 
f new model. Investigate today. 
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ACCURATE! 
DEPENDABLE! 


America’s leading industrial concerns 
look to the Tubular Rivet and Stud 
Company for rivets of superiority — 
where absolute dependability is de- 
manded. These better rivets are speci- 
fied for quality in production and to 
maintain rigid standards of fitness for 
stress and strain. You'll find they'll give 
more satisfaction when included in 


your production charts! 


Many motorized models of our rivet 
setting machines are available in 


single stroke and multiple drive. In- 








quiries are invited — together with 





samples of work you wish to do. 











TUBULAR RIVET & STUD CO. 


World’s Largest Manufacturers of 
Tubular and Split Rivets 


























| WOLLASTON (Boston) MASSACHUSETTS 














New York Chicago Detroit Indianapolis San Francisco 
Nashville Dallas St. Louis 




















NEW A.S.A. STANDARDS 


With no fewer than 33 of the American Standards Associa- 
tion’s committees working on problems of electrical standardiza- 
tion, many new drafts have been prepared and some are close 
to completion. Recently announced are the specifications for 
heavy-walled enameled round copper magnet wire. Copies of 
this standard may be obtained from the headquarters of the 
association at 29 West 39th Street, New York. 

Other, but pending, standards include revision of the na- 
tional electrical safety code, industrial control apparatus, elec- 
trical measuring instruments, radio, transformers, electrical 
insulating materials, copper wire and similar factors. 


ABOUT PEOPLE YOU KNOW— 


Ray H. Manson, who became 
associated with Stromberg-Carl- 
son Telephone Manufacturing 
Company in 1916 as chief en- 
gineer and has for some time 
been vice president in charge 
of engineering, has been ap- 
pointed vice president and gen- 
eral manager of the organiza- 
tion succeeding the late George 
A. Scoville. Fred C. Young, 
manager of engineering, who 
joined the organization in 1922, 
becomes chief engineer. 


David C. Spooner, Jr., 
formerly manager of the house- 
hold appliance sales division, 
now heads a newly formed 
“pioneer products” section of 
the appliance division of Gen- 
eral Electric in Bridgeport. 
This section handles new prod- 
ucts not logically falling within 
the scope of existing sections. 
Mr. Spooner will be responsi- 
ble for investigation, testing, 
development, promotion,  dis- 
tribution and sale of products 
assigned to this section. 





H. A. Cook, who has been assistant commercial engineer for 
G-E wiring materials, has been named manager of the new 
miscellaneous construction material sales section, Bridgeport. 
Chief function of this section will be the introduction of new 
lines and cooperation with other sections in the adding of new 
devices and products. 

H. D. Kelsey, formerly head of design engineering, has 
been named manager of the new G-E engineering division 
in Bloomfield which coordinates all engineering, design and 
service activities. D. W. McLenegan and W. O. Lum have 
been named consulting engineers and R. U. Berry becomes 
Mr. Kelsey’s assistant in charge of field engineering. 

Alfred C. Sanger, previously sales manager of the G-E 
household refrigerator section, has been named manager of 
the heating device and fan section. 

Ralph Layman, Jr. has joined the fabricating division of 
William Brand & Company at Willimantic, Conn. as chief 
chemist. Previously he was connected with the American 
Cyanamid Corporation. 

J. M. Cosgrove has been appointed director of the develop- 
ment laboratory of Standard Steel Spring Company. 

George Lewis has been named manager of the rectifier 
division of the International Telephone Development Company 
in charge of the manufacture and sale of selenium rectifiers. 


REFRIGERATORS PRICED SHARPLY LOWER 


Announcing new and notably lower prices for their individual 
lines of electric refrigerators, several manufacturers have re- 
ferred to various engineering, design and production factors as 
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One of the basic ery aL MAKERS OF 


maintaining uniformity and high de THERMOLAIN 
quality of Star porcelain prod- ——e 
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SPURS RACKS 


4 + 
SPIRALS RATCHETS 
* * 


WORM 
GEARING 


BEVELS 





—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work. . . . Note the Com- 
bination Worm-gear, rotating as a Gear on one 
side and as a Worm on the opposite side. 


Made to order only—No Stock—No Catalog 


Gear Specialties 


! Oe ee a es © y Oo 
BA cHicaco fF 


2650 W. Medill Ave. 





Phone Humboldt 3482 
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Large Stocks... Uniform High Quality... 
immediate Shipment » « « Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing. 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 





A 
BABY 


POWER PLANT 


SS 
BUILT FOR YEARS OF SERVICE 





SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 
switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 
MS Motor, illustrated above. 


The MS Motor is unidirectional, available for either clockwise 
or counter-clockwise rotation. It may be wound for voltages 
from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with 
duty cycle requirements. Finest materials and precision manu- 
facturing assure long life and freedom from breakdowns. Excep- 
tionally low priced. 


Write or wire for sample and complete information. 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 
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REDUCE THE HUMAN ELEMENT 
Dale . 


es — IS LAYIN' DOWN ON TH' JOB AG'INI 


wru VICTOR MOTORS! 


To be lazy is to be human. Forget to oil 
or oil too much the ordinary motor and it 
becomes (1) Smoke Dreams; (2) Gone 
With the Wind; (3) Oh, Johnny. Victor 
Motors compensate for the human ele- 
ment . . . with specially compounded 
oversize bearings of the self-lubricating 
type. They’re not the ordinary so-called 
oilless, self-aligning kind. Victor bearings 
have proper: (1) bearing area, (2) oil 
impregnation and type of oil, (3) broach- 
ing (proper shaft-bearing clearance), (4) 
finish of bore and (5) special mountings 
to assure rigidity and alignment. Victor 
Motors give the nearest thing to carefree 
performance this side of heaven. Sizes 
from 1/200 up to 1/10 h.p. Write for 
illustrated bulletin . . . and tell us, please, 
what’s on your mind, motorwisely speak- 
ing. Write Dept. M-201. 


VICTOR ELECTRIC PRODUCTS, Inc. 


2950 Robertson Road Cincinnati, Ohio 





MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industria! applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


Please send Catalog No. 100ME. 


Name 


Address 
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enabling the reduced established price to the purchaser. Price 
war or no price war, retail levels have been reduced by $5 to 
$60 increments and larger sales volumes are anticipated if the 
maneuver is to prove an ultimate success. 

Westinghouse Electric & Mfg. Company points out that not 
only have prices been reduced but values have been enhanced 
by the addition of attractive convenience features in many 
models of their line which were not provided previously. “We 
feel another significant point about our announcement of lower 
prices is that there has been no sacrifice in quality of materials 
or workmanship,” stated Frank R. Kohnstamm, sales manager 
of the merchandising: division. 

General Electric Company announces that its electric refrig- 
erators for 1940, in the popular six cubic-foot classification, 
would have a recommended list price in most parts of the coun- 
try beginning at $114.75. Prices on other models in the stan- 
dard and special series have been reduced from $10 to $20. 

In establishing major price cuts on all models of the Crosley 
Corporation’s 1940 line, there has been no skimping to effect 
these reductions and special features in the units have been 
retained according to T. W. Berger, general sales manager. 

Officials of the Frigidaire division, General Motors Sales 
Corporation, have reported a substantial reduction in consumer 
prices of new models and the addition of two popular size 
models to their line. 

As a result of the program launched by the Nash-Kelvi- 
nator Corporation in January in which 1940 models were of- 
fered at new low prices for the company, production at the 
Kelvinator and Leonard refrigerator plants has been increased 
for the third time since the beginning of the year according to 
F. R. Pierce, general sales manager of the Kelvinator division. 

Stewart-Warner has dropped its special six cubic-foot unit 
from $129.95 to $119.95. Another model of the same size re- 
tailing at $139.95 retains that price but is now being offered 
with additional equipment. 

Price revisions of from $5 to $20 on six models in the Hot- 
point 1940 refrigerator line have been announced by Edison 
General Electric Appliance Company. 

Sears, Roebuck & Company and Montgomery Ward have 
announced reductions which run between $30 and $60. 
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STAINLESS COATING ON CARBON STEEL 


Melting technique employed by the Allegheny Ludlum Steel 
Corporation, by which carbon steel can be faced on both sides 
with stainless steel with the composition of the alloy remain- 
ing constant at all points, has resulted in the development of a 
new product which, it is anticipated, will sharply expand the 
market for stainless steel and substantially reduce the cost to 
the consumer. The metal is capable of withstanding bending, 
punching and tearing on a tensile machine and tests have indi- 
cated that in drastic temperature changes the surface and bond 
have remained unimpaired. 


Sortie EEA ES oo 5 


NEMA HOLDS MID-WINTER CONFERENCE 


Following its customary program procedures to a major degree 
and substituting a conference luncheon for the usual evening 
banquet and entertainment, the National Electrical Manufac- 
turers Association met in New York February 5-9. Some- 
what more than 100 meetings of committees, groups and sec- 
tions were held. The single general session, a policies di- 
vision meeting, was restricted to discussion by the member- 
ship of those formulae used by the board of governors for 
the distribution of project costs to sections. All meetings 
except for the conference luncheon were closed sessions and 
limited to members only. 

At the conference luncheon A. H. Englund, executive vice 
president of Electric Service Supplies Company, received a 
50-year Nema certificate, the only one awarded this year, in 
recognition of his continuous service in the electrical industry 
since 1889. Huntington B. Crouse, president of the Crouse- 
Hinds Company, received the James H. McGraw Award 
Manufacturers Medal and Citation. 

The next general gathering of the Nema membership will 
be for the annual spring conference at Hot Springs, Virginia, 
May 12-17. 
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There are a dozen or more standard types or models of 
Protectorelays, each one engineered to automatically per- 
form some important duty in the operation of heating 
furnace or boiler; Chace High-Temperature Thermostatic 
Bimetals are used as the actuating elements in these various 
controls. For dependable automatic operation of your prod- 
ucts, specify Chace High-Temperature Bimetal. 


W. M. CHACE CoO. 





1608 Beard Avenue - - - Detroit Mich. 


PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 


pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 


WALTHAM WATCH CO 
NN eA VAS 





S001 De TOUGH e RUGGED 


SST AT LT 
FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE 








HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 





NEW YORK EAST LIVERPOOI 8 LOS | 











FLYWHEELS 
PULLEYS 


BUY IT 
from PYOTT 


PYOTT FOUNDRY AND MACHINE CO. 
328-332 N. SANGAMON ST., CHICAGO 


1000 USES 


Have you a difficult industrial operation 
requiring automatic Timing? Doubt- 
less one of our new series of auto- 
© matic reset timers will do the job with 
™ surprising accuracy and economy. 


These new Timers are adapted 
to an almost unlimited num- 
ber and variety of operations; 
e.g., (1) to close and reopen a 
circuit; (2) to make momentary 
contact; (3) to repeat a preset 
schedule of momentary con- 
tacts; (4) to reset instantane- 
ously after a power failure, etc. 
These Timers are simple, rug- 
ged, dependable, and un- 
affected by vibration. Send for 
Engineering Bulletin No. 4071. 
Paragon Electric Company, 
37 West Van Buren St., Chicago. 
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BUILDERS OF CONTROL 
INSTRUMENTS SINCE 1905 













































































































































































MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 








advertised 


A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical 


in ELECTRICAL MANUFACTURING. Also consult adver- 


parts, equipment and finishes as 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 





R.M.B. Miniature Ball Bearings 
DESIGNED TO FIGHT WEAR) 
AND FRICTION IN 


SMALLEST MOVING 
ee 


Available downto .060” 0.D. 


Write for descriptive bulletin 2-E | 


LANDIS & GYR, INC. 


104 5th AVE. NEW YORK 









a 
ae 
a 


Type M 501 enl. 6 dia. 











@ All eight types are made of 
bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Prov ide 
tonvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


BURK ELECTRIC 


COMPANY 















AUR MULL AMES 
ERIE, PENNSYLVANIA 
















ELECTRIC RESISTOR CEMENT No. 78 


g in 

























For All Temperatures. Used By Leading Manu- 
facturers For Many Years. 


RDER 
ean noes 1 = Q e $1 ” 7 5 
SAUEREISEN CEMENTS CO. 
Makers of Insa-Lute-Liquid Porcelain 
PITTSBURGH, (15), PA. 


CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 































The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG, 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 

















Always use the latest issue since content is corrected each month. 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze 

Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 
American Brass Co., Waterbury, 
Mallory & Co., Inc., P. R., 
Scovill Mfg. Co., 65 Mill, 
Somers Brass Co., Inc., 


Conn. 
Indianapolis, Ind. 
Waterbury, Conn. 
Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1450 E. 
St., Midland, Mich. ‘‘Dowmetal.’’ 


Main 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., Dept. T, 44 Wall, New 
York, N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobase,’’ “‘Cerrobend.’’ 


ALLOYS, Nickel 
International Nickel ‘o., Inc., 67 Wall, New York, N. Y. 
Somers Brass Co., I:c., Waterbury, Conn. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 


Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 


New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J 


ARMS, Flexible 
White Dental Mfg. Co., S. 8., 211 S. 
Pa. 


12th St., Phila- 
delphia, 






ATTENUATORS. 
Control. 


See Resistors, Radio 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 1321 N. Juniper, 
Pa. ‘‘Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., 
**Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Philadelphia, 
Trenton, N. J. 


BEARINGS, Ball and Roller 
Ahlberg Bearing Co., 3030 West 47th, Chicago, III. 


Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 
BEARINGS, Oil-less. See Bearings and 


3ushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
Bunting Brass & Bronze Co., Toledo, O. 
General Electric Co., Section C-20, Plastics 


Dept., 
Pittsfield, Mass. 


Morganite Brush Co., Inc., Long Island City, New York. 








BEARINGS & BUSHINGS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Section C-20, Plastics Dept., 


Pittsfield, Mass. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N **Lamicoid.”’ 


National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.” 


— COPPER. See Copper, Beryl- 
ium. 


BLADES, Fan. 
Fan. 


See Wheels, Blower and 


BLOCKS, Terminal 
Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Blake & Johnson Co., Waterville, Conn. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, — 


See Wheels, Blower 


1008 Park Ave., Syca- 


Parker-Kalon Corporation, New York, N . 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 


a*%e . 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., Chicago, Illinois. 


BOXES AND CARTONS 

Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 
BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 
American Nickeloid Co., 1322 Second St., 
Bridgeport Brass Co., Bridgeport, Conn. 
Revere Copper & Brass Co., 230 Park Ave., New York, 


Peru, Il. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Til 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, bs 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 





BUSHINGS, Comp. and Fibre. 
ings & Bushings, Non-Metallic. 


See Bear- 





BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

“oe Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Dut 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 


|, > < 
General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“Glyptal,’’ ‘*Versatol.”’ 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 
cn. 
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Worth Its Weight 
YOUR PANELS 


@ In the right application to 
your product Dole Thermostatic 
Bi-Metal may well prove more 
valuable than gold. 


The low cost of this temperature 
sensitive metal frequently comes 
as a pleasant surprise, especially 
considering how greatly it steps 
up operating efficiency. 


Dole engineers are eager to help 
you work out the right application 
— strips, sheets, coils, or spirals; 


. parts or sub-assemblies, made to 

th detailed specifications—in every 

Ww. instance an interesting curve of 

MENTS response with the required tem- 
ILLUMI N perature range, plus an immu- q 
nity to fatigue proved by man 
Vripuer) tests. war : : 
As 


There's real sales appeal in built-in illuminated instruments. \ . 4 : 
Triplett manufac- eye-catchers they tone up the appearance of your product, and in —- us briefly or eee story 
tures a complete addition there is the advantage of easier reading. of your requirements. We promise 


« Z i diat tion. 
line of electrical Front Iltumination (Models 321, 421, 426 and 521) is an ee 


pe te Open exclusive Triplett development. Fits on front of instrument, giving 
D [ E THERMO- 
STATIC - 


ments in 23 case 
THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, Ill. 
















styles — round the appearance of being part of the case. No need to open the 
square, fan and instrument to replace lamp. 


twin — for radio, Rear Illumination (Models 221 , 321, 227-A, 326 and 327-A) 
electrical and gen- with the lamp inside also can be supplied. 

eral industrial appli- ee 
cations. Pyro- Edgewise Iltumination (Models 726-736) . oe Light is diffused 
meters and tacho- through the glass dial and illuminates scale markings prominently. 
meters also avail- 


able. For More 

TCC THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
Section 313, Har- MMe it 

mon Drive. 








Offices: Detroit and Albany, N. Y. 




















ee 


FLEXIBLE 
COUPLING 


To PROTECT YOUR 
MACHINE'S REPUTATION 
FOR SMOOTH-RUNNING EFFICIENCY 


CUARDIAN UTILITIES CO.57 
MICHIGAN CITY, INDIANA 


LAMINATIONS & STAMPINGS 


= =! 


@ Quality Materials @ Thirty years specializing in producing lamination 

@ Expert Workmanship dies and laminations. All types of laminations carried 

@ Modern Equipment in stock. Large efficient production facilities. Special 

@. Prompt Deliveries machines and instruments developed and built to 
specifications. Inquiries invited. 


TOL ae PROGRESSIVE MFG. CO 


Sa i iCm iia NEW YORK CITY, N. Y. ee 


PT Talal seebil 















Alert buyers intent on procuring better fastening 
devices at a saving are discovering that PRO- 
GRESSIVE screws and headed parts — formed 
accurately and economically by the cold upset 
process—are a considerable factor in keeping 
production costs down and profits up. You will 
find it worth while to submit your problems to 
PROGRESSIVE experts who specialize in made 
to order items requiring special heads, threads 
or finishes. Address your inquiry to: 
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Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 





and socket joint action. 


and ‘details. 


1317 Cherry St. 
Philadelphia, Pa. 








THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


or 


Send Forg Catalogue 


REGAL AMPLIFIER MFG. CORP. 
| 14-16 W. 17th ST., NEW YORK 
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FISH SPINE BEADS 


Sturdy ceramic beads with ball 


Not 


affected by moisture, oil or heat. 
Bending does not expose wires. 
Tapered holes for easy stringing. 
Free sample card with prices 


STRUTHERS DUNN, INC. 




















y 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 










































Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

——< Cable Corp., 420 Lexington Ave., New York, 
N 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill. (Glass.) 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bidg., Pittsburgh, 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘*‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 

— see Co., Dept. 31, 200 Varick, New York, 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Sauereisen Cement Co., Pittsburgh, (15) Pa. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.”’ 

Roller Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 

burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Littlefuse, Inc., 4252 Lincoln Ave., Chicago, Il. 

— MacGuyer Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘Turbo.’ 

General Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

_ Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y 


“‘Armatite,’’ ‘‘Empire.’’ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
CLUTCHES 


Hilliard Corp., 106 W. Fourt Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn. 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Til. 


Electricol Co., Inc., 6 Varick, New York, N. Y. 
General Electric Co., Schenectady, N. Y 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Mass 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, III. 


Electrical Coil Winding Co., 2731 Saunders, Camden, 
v. J 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.”’ 
Benwood Linze Co., St. Louis, Mo. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 


South Plainfield, N. J 


General Electric Co., Schenectady, Ms es 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 


CONDENSERS, Fixed 


Acme Wire Co., New Haven, Conn. 


Aerovox Corp., New Bedford, Conn. 


Centralab, Div. of Globe Union, Inc., 900 East Keefe 


Ave., Milwaukee, Wis. 


Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
J 


South Plainfield, N. 


General Electric Co., Schenectady, ) a § 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, II. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


i. 
Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Il. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 










See Rectifiers. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
N. ¥. “OEIC” 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Til. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. J. 
oy Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holydke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


ELECTRICAL MANUFACTURING 











tHis NEW 


eee eee 
CONTAINS 1/50 to 10 H.P.—Speeds .08 to 1140 R.P.M. 


The symmetry, balanced design, pleasing appearance, 


a OUR number of sizes and types, permits Janette reducers to 
: cefe be adapted to and to harmonize 


ton Blvd., s R F F with, any well designed machine. 
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\ve., Syca- 
\dison Rd., 
ago, Til. 
h. 
lays. SS 
Contact. 
IT TELLS WHY 
e., Cicero, 56 makers of Machine Tools and 89 other 
N. Y. , , , 
ve., Cleve- industries, tested, OK’d and bought : 
Motorized speed reducers 
are compact, have positive 
: AP oy ht C reduction with all moving parts enclosed and are simple 
‘Iphis’ Pa. to install—Adjustments and maintenance on belts, 
ay. N.Y. lahat eta a er or a are _ Sa thereby 
n, N.Y. ae 4 . A reducing delays in production—Better lighting is per- 
‘oo dit-Ma isle (-to MMA Mel Mle dul-lmaica ir mitted as unsightly qvetheed beh, pulleys, hangers 
i i iminated. 
WRITE FOR YOUR COPY...NOW - ne oe . ei 
et us send our simplifie ata ard price bulletin 
not Ave., CHRONOLOG DIVISION OF 22-25 C. Distributors: Write for our proposition. 
von Ave. TH 3 N ATIONAL AC MA s COM ath DS Rotary Converters—Generators—Motors—Motor-Generators 
—"" 170 East 131st Street © ¢ Cleveland, Ohio Janette RN MbATer rane 
re Sela West Monroe Street Chicago, Ill. U.S.A 
» Radio. 
ve 
yetats. 
» Wis. Flea Power 
Iphia, Pa. 
eh MOTORS 
ue tts- f 
riflers, A Type for Every Need HERE’S A NEW 
DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 1. | SMALL SWITCH 
cased and skeleton types, with or with- se Reece! 
wotivity out built-in gear box that gives range oe i. 4 FOR 
New York, of speeds and one or two drive shafts. i @ ae 
Built to industrial standards. Thous- i : APPLIANCES 
nze and ands in use doing hundreds of different es, 
jobs. Remarkably low prices on one : 
re or a million. Iso low voltage motors. “@. “ ” 
ee ae Fare ee ee This neat small Single Pole "ON 
ny See: ae and “OFF” Toggle Switch is de- 
dio and esnrtinscsiconenctenissnc tn signed to control heating and cook- 
ds; Wire, ing appliances, equipment using 
g., Cleve- fractional HP motors, lighting equip- 
xt Ween, ment and heating elements. Case 
1g0, TL and handle are made of white or 
_" black plastic, and the switch snaps 
lew York, F into position and held securely by 
ance and cadmium plated steel springs. No 
ioe, ave. screw mounting necessary. Just the 
a switch you have been looking for 
+ ae to control light, power or heat. For 
electric ranges a convenience outlet 
that matches the switch is available. 
ler, Mass. 
ice, rae Data will be sent on request. 
Th. 
is Aeeats “: ae economical ——s = need ae TH E HART MANU FACTU RING co. 
il ies. Good laminations can only be made from a good die. Re 
oi Hartford DIA MONE SWITCHES Conn. 
WPM. P. STEIN & CO. 
on, N. J. 424 ST. PAUL STREET ROCHESTER, NEW YORK THERMOSTATS for the HEAT CONTROL of AIR and LIQUIDS 
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COTTER PINS. See Pins, Cotter. 














































COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 

COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, II. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa. 

Richardson Co., Melrose Park (Chicago), Ill. 

Torrington Mfg. Co., Torrington, Conn. 

CUPS, Oil and Grease 

— Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., 
Speedway Mfg. Co., 
Trico Fuse Mfg. Co., 


DIALS 


Germanow-Simon Machine Co., 
mn. E 


Lansdale, Pa. 
1828 S. 52nd Ave., Cicero, III. 
Milwaukee, Wis. 


438 St. Paul, Rochester, 


Millen Mfg. Co., Inc 


Mass. 


, James, 150 Exchange St., Malden, 















m HB MAKES — 
ty FS})| FLOW Quick 
mana Nee AND FAST 
Approved by 
Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 












































SPECIAL CABLE ASSEMBLIES 


A rapid, tailor-made service on all 
types of wiring cables and harnesses in 
large or small quantities. Complete 
assembly with any type of plugs or 
connectors. 
























Send prints or samples for quotations. 


ALDEN PRODUCTS CO. 


717 Center St. - Brockton, Mass. 
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INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 1000 
volt ranges; 1/16 amp. up. “SLO-BLO” 

fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES; fuses for 


all kinds of instruments, fuse mountings, etc. 


CHICAGO, ILL. 
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DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 


Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 


Richardson Co., Melrose Park (Chicago), Ill. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
Willor Mfg. Co., 72 Spring St., New York, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. 
Tapping. 


See Screws, Self- 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Il. 


DRYERS, Atmospheric, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 

ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 371 Curtis St., Middletown, 


Ohio 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Til. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


(United 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. 
Electronic. 


See Controls, 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


Dept. 25, 600 S. Michigan 


EYELETS 

American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. 
Wheels, Blower and Fan. 


See 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 


American Felt Co., Inc., 315 Fourth Ave., 
N. Y 


Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., 
11. 


New York, 


Chicago, 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 
American Brass Co., 
Patton-MacGuyer Co., 


Scovill Mfg. Co., 


Waterbury, Conn. 
17 Virginia Ave., 


65 Mill, 


Providence, 


Waterbury, Conn. 


FIBRE, Phenol. 





See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, 
Products; see also Tubing, 


Washers, Screw Machine 
Vulcanized Fibre.) 


re Fibre Prodycts Co., 1402 Walnut, Wilming- 

ton, Del. 

General Electric Co., Section C-20 Plastics Dept., Pitts- 
field, Mass. ‘‘Textolite’’ (‘‘Cetec’’ Cold Mold). 

Insulation Manufacturers Corp., 565 W. W ashington 
Blvd., Chicago, III. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, II. 

Solar Mfg. Corp., Bayonne, N. J. 


Taylor Fibre Co., 


Norristown, Pa. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Ault & Wiborg Corp., 75 Varick St., New York, N. Y. 
“Polymerin’’ 

Dolph Co., John C., 166-8 Emmet St., Newark. N. J. 

Egyptian Lacquer Manufacturing Co., 1270 Sixth Ave., 
New York ; 


Maas and Waldstein Co., Newark, N. J. 


FLEXIBLE LEADS AND WIRING HAR.- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

— an Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich 

Belden Mfg. Co., 

Boston Insulated 

General Cable 
N. Y 


4633 W. Van Buren, Chicago, III. 
Wire & Cable Co., Dorchester, Mass. 
Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Appliance and 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 

FLEXIBLE SHAFTING 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 


delphia, Pa. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 








FURNACES, Electric 

General Electric Co., Schenectady, N. Y. 

Hoskins Mfg. Co., Detroit, Mich. 

White Dental Mfg. Co., S. 8., 211 S. 
delphia, Pa. 


FUSES, Enclosed 
Dante Elec. Mfg. Co., 
General Electric Co., 

Merchandise Dept., 
Littelfuse, Inc., 


12th St., Phila- 


Bantam, Conn. 
Section Q-921, 

Bridgeport, Conn. 

4252 Lincoln Ave., Chicago, Ill. 


Appliance and 


Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 


Protectors. ) 
GASKETS, Felt. 
GASKETS, Fibre. 
GAUGES, Air Gap 


See Felt. 


See Fibre, Vulcanized. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 


Ill. 
Perkins Machine & Gear Co., Springfield, Mass. 
Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Il. 
Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 


National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co. Springfield, Mass. 
Pyott Foundry & Machine Co., 328 N. Sangamon S&t., 


Chicago, Ill. 
Richardson Co., Melrose Park (Chicago), Ill. 


Taylor Fibre Co., Norristown, Pa. 
GEAR-MOTORS. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


See Motors. 





GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 





INSTRUMENTS, Laboratory prentare 
General Electric Co., Schenectady, N. 


General Radio Co., 30 State, Sesarienn, Mass. 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Hickok Elecl. 
land, O. 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 


Instrument Co., 10514 Dupont Ave., Cleve- 


ton, ° 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
he 4 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve- 


land, O. 
Roller-Smith Co., Bethlehem, Pa. 
Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 
Instrument Co., 312 Harmon Drive, Bluff- 


Triplett Elecl. 
Corp., 6400 Plymouth Ave., St. Louis, Mo. 


ton, O. 
Wagner Elec. 
Instrument Corp., 582 Frelinghuysen Ave., 


Weston Elecl. 


Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
Roller-Smith Co., Bethlehem, Pa. 
INSTRUMENTS, Speed indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 
Compounds. See Varnish, 
Compounds. 
Fibre. See Fibre; 


Insulating; also Wax and 


also Plastics. 
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DO YOU 
HEAT ANY 
OF THESE 


? 


Adhesives 
Compounds 
Waxes 
Chemicals 
Korolac 
Korogel 
Solder 


& Many Others 





A Heater and Pourer for wax and com- 
pounds 2 qt. to 25 gal. sizes. Thermo- 
static control; complete melting; heated 
outlets; and many other features. 


SoLDER 


Ideal for solder, lead or 
babbitt—application by im- 
mersion or dipping. 15 sizes 
—', to 385 Ibs. 


These two Sta-Warms are typical of what can 
be developed for your job . . . Sta-Warms 
are built in a wide variety of sizes and shapes; 
in material from steel to glass; to provide any 
heat control you need; for any outlet or 
application method you specify . . . But we 
can't be more specific on what Sta-Warms 
will do for you until we know your material 
and job... Write us today specifying your 
compound; its quantity; its heat specifica- 
tion; your method of application—and let 
Sta-Warm engineers make a cost-cutting, 
time-saving recommendation for your 
job. No obligation. Write today. 


ySTA-WARM ELEC. CO. 


565 N. Chestnut St., Ravenna, Ohio 




























STURDIER - BETTER INSULATED - LOWER COST 


SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS .. 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS .. RE- 
LAYS .. SIGNALS . . BELLS 
. - BUZZERS. 


Patent Pending 
Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


nufactures Square, Rectangular, Round Tu 


Ma Tubes 
2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 


Now | A MERCURY SWITCH 
u .. designed for efficiency! 


@ Especially constructed to withstand 
PALIN EL it a weight of 190 Ibs., the Murc-Trol 

Ve. > product is built for years of hard 
€ : ; ; going. Encased with Pyrex glass, for 
use with AC or DC current. Genuine 
Tungsten contacts assure positive 
electrical bond between leads and 
contacts, and prevent pitting or cor- 
rosion. Dependability and quality 
proven by actual use on approved 
appliances. Write today for catalog 
and price data; no obligation. 


MURC-TROLS COMPANY 


NORWOOD POWER BUILDING - DAYTON - OHIO 
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WIRE STRIPPERS 


For Every Stripping Purpose 


1. Bench Type Stripper.—Strips wire up to 
56” diameter—parallel wire, heater cord and 
P.O.S.J. cord. 

2. “‘E-Z’’ Wire Strippers.—Strips the tough- 
est insulation without nicking or cutting strands. 
Strips solid or stranded wires, No. 30 gauge to 
No. 5. 

3. Cable and Wire Stripper.—For stripping 
rubber insulation, asbestos or cambric, also 
parallel wire and P.O.S.J. cord. Strips to °4” 
diameter wire. 

4. Foot-Operated Stripper.—For production 
use. Strips insulation from 8 gauge—*¢” O.D. 
to finest wire. Strips twisted parallel cord. 

5. Rotary Type Stripper.—Strips clockwise 
or counter-clockwise, according to natural twist 
of wires. Motor driven. Takes up to 4” O.D. 
wires. 

6. Brush Type Stripper.—Cleans enamel, 
silk, cotton and string asbestos coverings from 
round, flat, solid or stranded wire. Adjustable 
for length of stripping and diameter of wire. 
Motor driven. 

7. Vertical Brush Stripper.—Especially suit- 
ed for stripping armature leads. Strips wire same 
as above Brush Stripper. Motor driven. 


MOST COMPLETE LINE ON THE MARKET! 


Electrical Products Division 
IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Illinois 


“™MASPRING CLIPS 
SPRING FORMS 


RAYMOND SPRINGS 


DIVISION OF ASSOCIATED SPRING CORPORATION 


RAYMOND MFG. CO., CORRY, PA. 



























































































































































































































































































































































































































































































Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnisned Fabrics; also Tub- 
ie Laminated Phenolic; also Tubing, Vulcanized 
ibre. 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


INTER-COMMUNICATING EQUIPMENT 
Regal Amplifier Mfg. Corp., 14-16 W. 17th St., New 


York, N. ¥ 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
eago, Ill. 

Kurz-Kasch, Ine., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 

General Electric Co., Lamp Dept., Nela Park, Cleveland, 
Ohio. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


LAMPS, Ultra Violet 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads 


LIGHTS, Pilot or Indicator 
~~ ~ Co. of America, 134 Liberty, New York 
Drake Mfg. Co., 1713 W. Hubbard, Chicago. Tl. 


General Electric Co., Nela Specialty Div., Lamp Dept., 
410 Eighth St., Hoboken, N. J. 


LIMIT SWITCHES. See Switches, Limit 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


SIGNAL, 
ate Ve 
INDICATOR 


of highest CITT a ae 
Dmitry 


to 250. We invite 


inquiries from 


manufacturers. 


. HERZOG ‘<3 
MINIATURE LAMP WORKS 


Te LE eae CET 
LONG ISLAND CITY NEW. YORK 


Our engineering staff will solve your problem 


TRICO OILERS 


SAVE TIME - OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAKABLE 


* They modernize your 
equipment 


« Give that added sales 
feature 


Reduce selling resistance 


Guarantee proper lubri- 
. s cation { 


* Place you a step ahead 

of your competitor 
WRITE FOR BULLETINS +25 & 26 

TRICO FUSE MFG. CO. Milwaukee, Wisconsin 











LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


zt. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Blue Printing 


Pease Co., C. F., 2605 West Irving Park Rd., Chicago, 


Ill 


MACHINES, Impregnating 
Stekes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero, 
P. O., Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 

Weber Machine Corp., Rochester, N. Y. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second St., Peru, Il. 
“‘Nickeloid,’’ ‘‘Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th 
Union City, N. J. ‘‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, III. 

General Plate, Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York. N. Y 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, 
Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26."’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., N. Chicago, Tl 

Mallory & Co., P. R., Ine., Indianapolis, Ind. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

International Nickel Co., Inc., 67 Wall, New York, N. Y 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 
Air-Way Electric Appliance Corp., Toledo, Ohio. 
Alliance Mfg. Co., Dept. H, Alliance, O. 
Baldor Electric Co., 4351 Duncan Ave., St. Louis, Mo 
Barber-Colman Co., Rockford, Il. 
3odine Elec. Co., 2256 W. Ohio, Chicago, III. 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y (Also Radio Tuning Motors.) 
Delco Products, Division General Motors Corp., Dayton, 
Oo. 





Dumore Company, Dept. 100-A, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, IIl. 

Kendrick & Davis Co., Inc., Lebanon, N. . 

Kingston-Conley Elec. Co., North Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Reliance Elec. & Eng. Co., 1094 Ivanhoe, Cleveland, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Star Electric Motor Co., Bloomfield, N. J. 

U. §S. Electrical Motors, Inc., 86-34th St., Brooklyn, 
N. Y. 

Victor Elec. Prods., Inc., 2950 Robertson Ave., Cincin- 
nati, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
Somers Brass Co., Inc., Waterbury, Conn. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 
Seymour Mfg. Co., Seymour, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 1017 Newark Ave., Elizabeth, 
‘. J. 


NUTS, Wing 
a Corp., Dept. E, 190 Varick, New York, 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Til. 


Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’ 
“‘Levomatic,”’ ‘‘Drip-Drop.”’ 


OIL-LESS BEARINGS. See Bearings & 
3ushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘“‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
““Campbellite,’’ “‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica _— Co., Dept. 31, 200 Varick, New York. 


we es 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
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For the Electronics 
Equipment 
Manufacturer 


x NEW x 


Terminals, Insu- 
lated Rectifier and 
Thyratron Connectors, 
High Voltage Tube 
Sockets, Iron Core RF 
Chokes, QuartzQ 
Polystyrene Insulation, 
High Frequency Vari- 
able Condensers, Meter 
Type Dials, Cast Alum- 
inum Chassis, etc. 


Cotalogue Upon Request 








MICA 
FIBRE 


TUBING or 
SLEEVING 








AP VaR A A, 
150 EXCHANGE ST. 


Prices and literature on 


See 







NEW MOTOR! 


The most powerful fractional-hp geared-head motors 
ever offered by Barber-Colman! Model YAr, triple- 
shaded-pole induction type, featuring improved speed 
regulation under voltage fluctuations. Three gear re- 
ductions, 80, 54, and 11 r.p.m.; range, .0028-.018 
h.p.; max. torque, 50 Ib. in. 
request. Please write. 





























MFG.CO. Inc. 
MALDEN, MASS. 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


Wute INSULATION 


MANUFACTURERS 
565 West Washington 


MARCH 1940 


Blvd. 
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CORPORATION 


Chicago, Illinois 
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... for greater 
performance, 
quality and 
construction 


COLONIAL Wire Stripper 


* If you strip wire in your plant, this machine will effect decided production 
economies. Easy to operate, and fool-proof throughout, the Colonial Wire 
Stripper is now offered to you for a 10-day free trial in your own plant without 
obligation. You can prove the guarantee of the COLONIAL—on your 
own work—on our TRY BEFORE YOU BUY PLAN. Send us your wire 
samples and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Here are the features: 


1.—Centrifugal action on double adjustment. 4.—Reversible type 
edge blades. No springs whatever. switch on motor, with ball bearings 
2.—Dialed micrometer adjustment thruout. 5.—Foot pedal and lever 
screw, for exact gauge, for stripping counter-balanced. 6.—Face plate, 
all kinds and sizes of wire. 3.— bushed for all sizes of insulation, leads 
Dise clutch and lever connected and wire direct to center of stripping 
under positive control of micrometer blades. 


PYRAMID PRODUCTS COMPANY 


2224 SO. STATE ST., CHICAGO, ILL. 
Also Manufacturers of E-2 HAND and BENCH TYPE Wire Strippers 
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PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Tolede, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
oe Electric Co., Schenectady, N. Y. 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 
Weston Elecl 


Instrument Corp., 
Newark, N. 


**Photronic.’’ 


PILLOW BLOCKS 
Ahlberg Bearing Co., 3030 West 47th, 
Fafnir Bearing Co., New Britain 


582 Frelinghuysen Ave., 


Chicago. Ill. 
, Conn. 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


SCREWS wg 


You can depend of us 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


oe ee ee ee ee ee oe eee, eS ie ee 


SCREW MACHINE 
PRobuCTS 


METAL SPECIALTIES 


Superior Wor 


v 


RELAYS 


STOP TROUBLE... 


before it begins . . . Use Dunco 
relays for your exacting applica- 
tions. Compare their quality and 
performance with any other units 
of comparable price. Catalog and 
Data Book Free. 


STRUTHERS DUNN, Inc., KEFAN Cherry St., Phila, Pa. 


QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 
impregnated layer wound coils. 


6, 12 & 110 Volt A.C. a D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 


PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 
PINS, Cotter 


Hubbard Spring Co., M. D., 


553 Central Ave., Pon- 
tiac, Mich. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 
American Insulator Corp., New Freedom, Pa. (Cold 


Mold. ) 
Molded Plastics Div., 


Auburn Button 
Auburn, N. Y. 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Beetle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 
Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Chicago Molded 
Chicago, Ill. 
Dow Chemical Co., 1450 E. 
Durez 
N 


Works, Inc., 


Wilming- 


Products 1024 Kolmar 


Corp., Ave., 
Main St., 


Midland, Mich. 
— & Chemicals, Inc., 


North Tonawanda, 


Formica Insulation Co., 
einnati, O 

General Electric Co., Section 
Pittsfield, Mass. ‘‘Textolite.’’ 


| (‘‘Cetec’’ Cold Mold.) 
a Prods. Corp., 2921 W. Harrison, Chi- 
cago l 


Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J. 


Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’ 

National Vulcanized Fibre Co., 
nolite.’ 

Richardson Co., Melrose Park (Chicago), Il 

— Rubber Co., Joseph, 


4638 Spring Grove Ave.. Cin- 


C-20, Plastics Dept., 


Wilmington, Del. ‘‘Phe- 
“‘Insurok.’’ 
330 Webster St., Trenton, 


Surprenant Electric 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


Insulation Co., 84 Purchase St., 


E. Pitts- 


PLATES, Carbon Resistance 


— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 


land, 
Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING GENERATORS 
Burke Electric Co., 12th & Cranberry Sts., 
Electric Specialty Co., 
General Electric Co., 
Kendrick & Davis Co., 


Erie, Pa. 
213 South, Stamford, Conn. 
Schenectady. a. ee 

Lebanon, N. H. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 

Mathias Klein & Sons, 320 Belmont Ave., Chicago, III. 
PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
—a Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Ge-Flex,”’ ‘‘Tell- 


tale Tap,”’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. 
Mich. 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. 


Chicago, Tl. 
Appliance and 


553 Central Ave., Pontiac. 


Walnut, Chicago, Ill. 
PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St.. Brockton. Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago. Tll 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Molybdenum, Platinum, Silver, 
loys. 
Baker & Co., Inc., 
Cc. S. Brainin Div., 
New York, N. Y. 


Tungsten, Special Al- 


113 Astor, Newark, N. J. 
I. Stern & Co., Inc., 218 W. 40th, 
Callite Products Division, 


Eisler Elec. 
Union City, N. 


Fansteel Metallurgical Corp.. N. 

General *late, Div. 
34 Forest, Attleboro, Mass. 

Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Corp., 547 39th, 


Chicago, Ill. 
of Metals and Controls Corp., 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co.. Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Nu- Blac ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.” 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
**Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, 
‘“*Triplex.’’ 

Trent Co., Harold E., 


Ravenna, O. 


619 N. 54th, 


PRE-FINISHED METALS. 
Pre-finished. 


Philadelphia, Pa. 


See Metals, 


PRESSES, Plastic Molding 
Stokes Machine Co., E. J., 5996 Tabor Rd. Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 


REDUCERS SPEED. 


Lamp. See Sockets, 


See Speed Reducers. 


REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See 


Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Centrols & Valves, Temperature; 

stats.) 
Allen-Bradley Co., 
Dunn, Inc., 
“‘Dunco.”’ 
General Electric Co., 
Mercoid Corp., 


Thermo- 


1309 S. First, 
Struthers, 1321 N. 


Milwaukee, Wis. 
Juniper, Philadelphia, Pa. 


Schenectady, N. Y. 
4201 Belmont Ave., Chicago, IIl. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, 

Ferranti Electric, 
| ee 4 

General Electric Co., Schenectady, 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Variac.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Roller-Smith Co., Bethlehem, Pa. 

United Transformer Corp., 150 Varick St., 

ee 


B.. ¥. 
Inc., 30 Rockefeller Plaza, New York, 


x. F. 


New York, 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Clare & Co., C. P., Lawrence & Lamon Aves., 
Il 


Eliza- 
Chicago, 


l. 
Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Til. 
Dunn, Inc., 
“‘Dunco.”’ 
Eagle Signal Corp., Moline, Ill. 
General Electric Co., Schenectady, 
G-M Laboratories, Inc., Dept. G, 
Chicago, Ill. 
Guardian Elec. Mfg. Co., 1627 W. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Kurman Electric Co., Inc. , 239 Lafayette St., New York, 
ake 


Struthers, 1321 N. Juniper, Philadelphia, Pa. 


N. : 
1731 Belmont Ave., 
Walnut, Chicago, Ill. 


Mercoid Corp., 4201 Belmont Ave., 
Millen Mfg. Co., Inc., James, 
Mass. 
Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Roller-Smith Co., Bethlehem, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. 
Weston Elecl. Instrument Corp., 
Newark, N. J. 
Westinghouse Elec. 
burgh, Pa. 


Chicago, Il. 
150 Exchange St., Malden, 


Vernon, N. Y. 
582 Frelinghuysen Ave., 


& Mfg. Co., Dept. 7-N, E. Pitts- 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 
RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,”’ 
General Electric Co., Schenectady, N. 
International Resistance Co., 405 N. 
phia, Pa 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Milwaukee, Wis. 
““Bradleystat.”” 


Broad, Philadel- 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadel- 
yhia, Pa. 
sanitary & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 


Chicago, Ill. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Il. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 


delphia, Pa. 
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ACTURING 


& 
Keeping 
Pace 
with 


Modern 


Developments 


‘“ALL THAT THE NAME IMPLIES’’ 


PROTECTION 
for MOTORS 


PROTECTION 
for DOLLARS 


The electrical manufacturer and 
engineer are not interested in 
brushes as brushes . . . but as 
protectors of motors ... as sus- 
tainers of production and con- 
servers of dollars. 


We, as manufacturers of fine car- 
bon brushes, are devoted to the 
task of selling this protection of 
motors and dollars. That is why 
we are sO exacting in precision 
of specifications ... in meeting 
requirements brought about by 
new developments or changes 
in the design of electrical 
machinery. 


Our engineering staff is 
always at your service. 


jN 


9115 GEORGE AVENUE CLEVELAND, OHIO 


HOW MUCH MORE ? 


How Much More than its competitors your product offers, 
often decides its purchase. 


BUILD IN IL§SCO 


Simple—easily 
adapted to almost 
any product design. 
Easy and sp edy to 
use. Proof against 
extreme pull... V- 
Bottom wire opening 
grips wires tight com- 
pletely around, 


SEE ONE IN ACTION! 
Sample on request 
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ELECTRO MECHANICAL SPECULTIES 1 


CLARE Individualized 
Relays are standard types, 
individually engineered 
and designed to fit your 
job. Available in any coil 
and contact combinations. 
Details of your require- 
ments will be handled in all 
secrecy. 


ee 


LAWRENCE & LAMON AVES. 
15 EAST 26TH STREET. NEW YORK 


MARCH 1940 


ILSCO COPPER TUBE 
& PRODUCTS, INC. 


5629 MADISON ROAD, CINCINNATI, O. 


%, CLARE 
Oe 
4 


Write for descriptive catalog 





* Relays 
* Counters (electric 





- - CHICAGG 


* Contact assemblies 

















| CAPACITOR | 


SELECTOR 


Simply clip to motor in 
place of required capacitor 


Flip different switches for 
different capacity values. 
See that meter does not 
exceed 138 volts. 


When sufficient torque is 
attained, within 3-second 
Starting time, read _ re- 
quired capacity from “On’”’ 
switches. 


Great aid to motor de- 
signers and builders. Still 
greater aid to servicemen. 


J 
Only $14.75 net alone, or 
$22.75 in a kit with two 
emergency capacitors (17} 
to 157 mfd., adjustable). 


of your problem for estimate and suggestions. 


THE UNIVERSAL CLAY PRODUCTS Co. 


1540 EAST FIRST ST. 


Don't sacrifice improvement in your product to the mechanical 
limitations of ordinary insulators. Regardless as to how intricate 
or complicated your porcelain insulator assembly must be,— 
the chances are in your favor that Universal can help you. 
Universal ‘‘dry process’’ insulators can be held to close dimen- 
sion tolerances. Quality products need such accuracy for high 
performance. Send blue-prints, samples and complete outline 








@ An indispensable instrument for de- 
termining correct capacity value for any 
capacitor-start motor. @ Write for de- 
scriptive bulletin. @ And don’t hesitate 
to submit your motor-starting or other 
capacitor problem. 
















































SANDUSKY, OHIO 





















TROMBET TA SOLENOID CO, 


MILWAUKEE WISCONSIN 
U.S.A 
A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'/ to 90 Ibs. High speed—11 sizes—1/, to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 


A.C.—SOLENOID BRAKES—D.C. 
Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


KESTER 
FLUXES 


40 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


y for Electrical 
mi Purposes, Natural 
ry Black, Oil Finish 


Quarries: | 
Monson, Maine 


Pa ee 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . .. savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 


S WF By 
AaIiher <= 
? a 


4818 So. Campbell Ave., Chicago, Ill. 


= 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, III. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
**Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. 
Control. 


See Resistors, Radio 


RIVETING MACHINES. See 


Machines, 
Riveting. 


RIVETS 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., Cicero 
P. O., Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


RUBBER, Hard & Soft Molded 


Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill “‘Sems.”’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York, 
x. ¥ 


Fibre. 


Pheoll Mfg. Co., Chicago, Ill. 
~ 


x © 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 


cago, Ill. 


SCREWS, Self-Tapping 

Parker-Kalon Corp., Dept. E, 190 Varick St., 
York, N. Y. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
cago, Ill. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., 
Ten: 2. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave. 


cago, Ill 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., 
Tok, xX. =X. 

Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E. 190 Varick, ew 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
a x 

Scovill Manufacturing Co., 65 Mill, Waterbury. Conn. 


SEALS, Oil 
American Felt Co., Inc., 315 Fourth Ave., New York, 
= 


Felters Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.”” 

Garlock Packing Co., Palmyra, N. ; —_aree.”” 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Til. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a A 

New England Mica Co., Waltham, Mass. 


SHEETS, Brass, Bronze, 
Brass, Bronze and Copper. 


SHEETS, Iron Enameling 


American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos T., Chicago, Il. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 
American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. ) 


American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia 
Ri, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York N. Y. 
General Plate, Div. of Metals and Controls 
34 Forest, Attleboro, Mass. 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 


SOCKETS, Lamp 
General Electric Co., Section Q-921. 
Merchandise Dept., Bridgeport, Conn. 


— Mfg. Co., Inc., James, 150 Exchange St., Malden, 
ass. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ml. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDER, Silver 

General Plate Co., Div. Metals 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. 
Fos,”’ ‘*Easy-Flo.” 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, I. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Kester Solder Co., 4201 Wrightwood Ave., Chicago, IL 
Ruby Chemical Co., 68 McDowell St., Columbus. Ohio. 


SOLDERING IRONS. Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1038 W. Van 
Buren, Chicago, Il. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 

Electrocoil Co., Inc., 6 Varick, New York, N. Y¥. 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

National Acme Co., 170 E. 131st St., Clevelaad, O. 

Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 
also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, IIL 

Cullman Wheel Co., 1328 Altgeld, Chicago, IL 

Delco Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 100-A, Racine. Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill 


ll. 
Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 


Copper. See 


(United 


Ave., Providence, 
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“Plugs”! 
EXAMPLES of clean slotting and accurate inside drilling 


and tapping of phosphor bronze. Just one more item in 
the never-ending parade of design elements that leaves 
Peck screw machines for assembly throughout the U. S. and | 
elsewhere. | 
If you believe that the more you do a thing, the better you 
can do it—then you understand the reason for this ‘‘Parade’’ 
and we hope you will join it when next in need of parts. 


SEND FOR FREE HANDBOOK 


of springs and screw machine parts, also special information 
for designers and engineers. Please write on your letter 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. | 


DEPENDABLE 
PERFORMANCE 


Nothing to break. 


Gratify Them mews 






























When converting AC to DC, equip | ins % adiustins. | 
your products with B-L dry-metallic a | 
rectifiers. Silent and trouble-free, 
they will help make your prospects 
and users happy. Write for complete 
information and prices. 


THE BENWOOD LINZE CO. 
ST. LOUIS, MO. 
ELECTRICAL RECTIFIERS 
MANUFACTURERS 





ENGINEERS 





SPECIAL MOTORS 


Designed for each application. 





Also: Rotary- 
Motor- Converters. 
Generators. Frequency- 
Dynamotors. Changers. 


Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 
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@ The Simpson Bridge- 
Type Movement with soft 
iron pole pieces -the secret 
of its lasting accuracy. 


S there such a thing as a fine instrument 

—an instrument with the expensive bridge 
type construction and soft iron pole pieces— 
selling at a moderate price? 

If you thought the answer was no, revise 
your ideas. The ingenuity of foremost instru- 
ment designers backed by modern manufac- 
turing methods in a new plant, have actually 
accomplished this in Simpson Instruments. 


Compare Simpson Instruments with any 
instrument selling at any price. You will then 
know why they are first choice of an ever- 
growing list of prominent manufacturers. 


Typical instruments are illustrated opposite. 
Ask for bulletins covering ten models in ranges 
and types covering all requirements. 


SIMPSON ELECTRIC CO. 
5200 Kinzie Street. Chicago, Illinois 


yi 


INSTRUMENTS THAT STAY ACCURATE 





...the diversified insulation 


IN cost eo This steatite ceramic is applicable to most 
insulation needs because it can be pressed 
into many sizes and shapes, and machined to 
your exacting specifications. Available in 
extruded tubes and rods, plain or threaded, 
Lavite should solve your difficult insulation 
problems. Write today for samples and 
quotations; you assume no obligation. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 
New York cera Lr. New England 


Chicago 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 549 W. Randolph St. 


J. A. Tompkins Kirby Company Needham, Mess. 
Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co. 
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Kendrick & Davis Co., Lebanon, N. H 

Leland Elec. Co., Dayton O. 

Master Elec. Co., Dayton, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Star Elec. Motor Co., Bloomfield, N. J 

l S. Electrical Motors, Inc 86-34th St., 
x. ¥ 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


Brooklyn 


SPEED REGULATORS. See 
Motor. 


Controllers, 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Barnes-Gibson-Raymond, Div. of Associated 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il 

Hubbard Spring Co M. D 953 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


Lake, Chicago, Il. 


Spring 


Central Ave Pon 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Brass Co., Waterbury Brass Goods 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., 


Branch, 


Bridgeport, Conn. 


Specify Centralab 
for Fixed and Variable 


Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 


For simplification of opera- 

tion; for increased efficiency, 

or for sales appeal—an automatic 

timer will prove advantageous 

Write for There is a _ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER (Co 


GRAYBAR BUILDING + NEW YORK, N. Y. 


POWER 


pe 70 F200) 004 8) 


SS THE \ 
‘ACME 
ELECTRIC 


Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Hubbard Spring Co., M. D., 553 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
=. 2. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 

Kaymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
Chicago, Il. 

Sherman Mfg. Co., H. B. Battle Creek, Mich. 

Willor Mfg. Co., 72 Spring St., New York, N. Y. 


STAMPINGS, Small Non-Metallic 
Brandywine Fibre Products Co., 1462 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
ciunati, O 

General Electric Co., 
field, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 
Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


Section B-49, Plastics Dept., Pitts- 


STARTERS, Motor. See Controllers, Mo- 


tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., leve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling 


STEEL, Stainless 
American Rolling Mill Co., 371 Curtis St., 
Ohio “*Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


Middletown, 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., 
Ohio “‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp. Subsidiary.) 
Zarnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Il. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son., Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 

“‘Thomastrip.”’ 


Peru, Ill. 


Middletown, 


Uncoated. ) 


STRAIN RELIEFS, Cord 

Zelden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
Pyramid Products Co., 2224 S. State, Chicago, Il. 
Smith Corp., F. A., 400 Davis St., Rochester, N. Y. 
Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, VU. 


STROBOSCOPES : 

General Electric Co., Schenectady, N y 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo- 
fee.”* 


SWITCHES, Heater 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Appliance and 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

SWITCHES, Lighting Fixture 


Electric Co., Section Q-921, 
Dept.. Bridgeport, Conn. 


Appliance and 


General 


Merchandise 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied-Control Co., 227 Fulton, New York, N. Y. 
Bacor Emra D. 4513 Brooklyn Ave,, Cleveland, Ohio 
Barber-Colman Co., Rockford, III. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., 


Hartford, Conn 
Micro Switch Corp., 1 E. Spring, Freeport, Il. 
National Acme Co., 170 E. 131st St., Cleveland, O 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 


SWITCHES, Mercury 
Electric Switch Corp., 1411 Union, Columbus, Ind. 
General Electric Co., Nela Specialty Div., Lamp Dept 
410 Eighth St., Hoboken, N. J. ‘‘Kon-Nec-Tors’’ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Mure-Trols, Norwood Power Bldg Dayton. Ohio 
Powrex Switch Co., 196 Willow, Waltham, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East 
Ave., Milwaukee, Wis. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 
Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 
General Electric Co., Dept. 6A-201, Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, III. 
Roller-Smith Co., Bethlehem, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Keefe 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
Juardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. See Timing Devices 


SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 

General Radio Co., 30 State, Cambridge, Mass 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Ill. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-801, Newport, Ky. 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Me. Be 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa. Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Mica 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
nN. . 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TAPE, Scotch 
Minnesota Mining & Mfg. Co., 791 
Paul. Minnesota. 


Appliance and 


Washington 


Appliance and 


Washington 


Appliance and 


Washington 


Forest Ave., St. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 
General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
KN. “‘Empire.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TERMINAL BLOCKS. 
minal. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
Chicago, TI. 


TERMINALS & CONNECTORS 

Alden Products Co.. 717 Center, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Bu-ke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 


Appliance and 


Washington 


See Blocks, Ter- 
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HERE IS YOUR OPPORTUNITY 
TO GET LOWER COIL COSTS 


Bulletin 102 describes the savings made 
by producing coils on the No. 102 Coil 
Winder. The several individually- 
operated winding heads permit continu- 
ous production—while manual operations 
are performed on one head, the other 
heads are still producing. For this free 
bulletin, address 


UNIVERSAL WINDING COMPANY 


P.O. BOX 1605 PROVIDENCE, R. I. 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Ill 
























THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


An automatic clutch for intermittent F 


and positive drive. a 
Especially valuable for cutting or 
PORCELAIN 


punching operations, packaging ma- 
@ Our job is to produce 


chinery, etc. 

Simple trip makes it suitable for me- 
Nye tr a 
OMS ee ee 


chanical, electrical or manual control. 
Tae hate CMe te ae 


We are doing just that, 
traci Nar Ll tah tele 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION... SLIP...SPECIAL 


THE HILLIARD CORPORATION 


PU See ELMIRA, N. Y. 


Double Cup Washer 
Lugs 1015 Series 


ically, for many exact- 
ing buyers. Send us your 
inquiries; no obligation. 


PLC) Bde) ae me 
Akron, Ohio 


K & H SOLDERLESS TERMINAL LUGS 
AND CONNECTORS FOR ALL PURPOSES 


» WRITE FOR BULLETIN 8-D « 


KRUEGER & HUDEPOHL 





THIRD & VINE STS. CINCINNATI, OHIO 
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ZY Li 
PAPER TUBES 


=< 


WRAPPED 


SQUARE » ROUND 
RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





- Write today for 
: CA, full information; 


no obligation. 










ae 
%, Ms 
Standard types ?s 
or engineered 10 
to meet your S$ 


specifications. 
Se 


For identifying Wires 
Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-834 Newport, Kentucky 





THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 
AND TRANSFORMERS 


To Specifications 


93 MAIN ST.,WINSTED, CONN. 


EYELETS -—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


Mitten Mfg. Co., Inc., James, 150 Exchange St., Malden, 

Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, II! 


TESTERS, Coil 
See also Instruments. 

Roller-Smith Co., Bethlehem, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, III. 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa 
“‘Dunco.”’ 

Fenwal, Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ “‘Sensatherm,”’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
**Klixon.”’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Automatic Temperature Control Co., 31 E. Legan, Phila- 
delphia, Pa. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 

Barber-Colman Co., Rockford, Ill. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
**Dunco.’’ 

—_ Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
=" 

General Electric Co., Dept. 6B-261, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Industrial Timer Corp., 101 Edison Place, Newark, N. J. 

— Electric Co., 37 West Van Buren St., Chicago, 
ll. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Walser Automatic Timer Co., Graybar Bldg., New York, 
N. Y 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 


For built-in applications to electrically operated ma- 


chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Cole Radio Works, Caldwell, N. J. 
Dano Elec. Co., 93 Main, Winsted, Conn 


Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Tl. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
N.Y 


General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.’”’ 

Sola Electric Co., 2525 Clyburn Ave., Chicago, Il. 

Standard Transformer Co., 1500 N. Halsted, Chicago, III. 

Superior Elec. Co., 56 Harrison St., Bristol, Conn 
‘*Powerstat.’’ 

United Transformer Corp., 150 Varick St., New York, 
a 


Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh. Pa. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square. Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section C-20, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite,’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
m ¥. 


National Vulcanized Fibre Co., Wilmington, Del. 
‘**Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”” ‘*Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 





TUBING, Varnished Fabric (Spaghetti) 
B & C Insulation Products, Inc., 3 East 17th St., 
New York, N. Y. 

~— S Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

General Electrie Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. ; 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 3 
N. Y. ‘‘Empire.’’ 4 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 
Callite Products Div., Eisler Elec. Corp., 547 389th, 
Union City, N. J. ‘‘Kulgrid.’’ 
Fansteel Metallurgical Corp., N. Chicago, Il. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS AND ELEMENTS, Resistance 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 






delphia, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 

VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Linolac.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Feit 

American Felt Co., Inc., 315 Fourth Ave., New York, 
Ms. “Se 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Til. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol. Conn. 

Beall Tool Cv., East Alton, III. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O. 

Hubbard Spring Co., M. D., 553 Central Ave., Pon- 
tiac, Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- “4 
delphia, Pa. 


Positive Lock Washer Co., Newark, N. J. 3 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- ; 
cago, Ill. 


Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 


Til. 
Washburn Co., Worcester, Mass. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Cnon. : 

Hubbard Spring Co., M. D., 553 Central Ave., Pon- 
tiac, Mich. i 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- : 
canized; also Plastics; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 7 
John C. Dolph, 166-8 Emmet St., Newark, N. J. ri 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 


i 
Sauereisen Cements Co., Pittsburgh (15), Pa. 


WELDING EQUIPMENT 
Burke Electric Co.. 12th & Cranberry, Erie, Pa. 
General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
Bridgeport Brass Co., Bridgeport, Conn. 
General Cable Corp., 420 Lexington Ave., New York, 
N 


ee 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
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INSULATING TAPE 





Here are some of the features of this superior 
new tape: Chemically neutral .. . greater 
dielectric strength . . . 40% to 60% greater 
tensile strength . . . 50% greater breakdown 
strength ... twistless ... free from starch and 
sizing . . . greater absorption strength for 
varnishes ... greater moisture resistance ... 
current leakage reduced to negligible point. 
It will pay you to write for samples of Sullivan’s new 
electrical insulating tape ... the product of long and 


exacting research by a manufacturer with 86 years’ experi- 
ence in making quality tapes. 


WRITE FOR SAMPLES AND COMPLETE DETAILS 


J. SULLIVAN & SONS MFG. CO. 


2224 N. NINTH STREET ¢ PHILADELPHIA, PA. 


perenn On SULLIVAN For aQuatiry NARROW FABRICS 


BACON timers 


AND TIME SWITCHES 
ARE DESIGNED FOR 


wide range of long trouble 
free applications. 

Simple in construction. 
Low in cost. 

MERCURY CONTACTS 
enclosed in glass or metal. 
We manufacture a complete 
line of timers, time switches, 
flashers, and time cycle 
controls. 


Write for literature. 


EMRA D.BACON 


4513 BROOKLYN AveE.CLEVE. O. 












For Your Particular Requirements « a 


Precision-built to your specifications. De- 
pendable Performance. Low Unit Cost. 


Send for catalog listing Solenoids, Kickers, 
Transformers, and Electro-Magnetic Windings of all kinds. All built 
to your exact specifications. Samples and quotations gladly furnished. 


DEAN W.DAVIS & CO.,INC. 
547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 
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MEETING YOUR( Mee TIME SCHEDULES 
aia’ 


GET A BARNES QUOTATION fx 





ON YOUR PARTS 





WALLACE BARNES COMPANY 


BRISTOL CONNECTICUT srrins Cononation 


1 block from Penn Station and Empire State Building 
B. & O. buses stop at our door 


LARGE. BEAUTIFUL ROOMS WITH PRIVATE BATHS . 
Single from $3 daily « Double from $4.50 daily 


[OTEL MCALPIN 


BROADWAY at 34th ST., NEW YORK- 
n de: ENOTT Management John J. Woelfle, Manager 































WIRE, Copper Clad 
Union City, N. J 
N. 

WIRE FORMS 


land, O. (United States Steel Corp. Subsidiary.) 


Bristol, Conn. 

Hubbard Spring Co., M. D., 553 Central Ave Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 


Corry, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 


land, O. (United States Steel Corp. Subsidiary.) 


Mich. 


“*Colo-Rubber,’’ ‘‘Nitro.’’ 


Don’t waste valuable 
time worrying about 
that Rheostat problem! 
Ohmite Engineers, with 
their wide, specialized 
experience, can help you 
solve it quickly, de- 
pendably, economically! 
Just send in your 
**specs”’—often the right 
Rheostat can be found 
in the wide range of 
Ohmite stock types and 
sizes. Or, Rheostats 
can be made-to-order 
’ promptly to meet your 
exact requirements. 


Write For Catalog 17. 


OHMITE MANUFACTURING CO. 


4806 Flournoy Street, Chicago, U. S. A. 


RHEOSTATS + RESISTORS + 


Callite Products Division, Eisler Elec. Corp., 547 39th, 


General Cable Corp., 420 Lexington Ave., New York, 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


Barnes Co., Wallace, Div. of Associated Spring Corp., 


Raymond Mfg. Co., Div. of Associated Spring Corp., 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
American Wire Div., Electric Auto-Lite Co., Port Huron, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 












Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
w. ¥. 

General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass. ) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘“‘Rockbestos All-Asbestos,"’ ‘‘Rockbestos A. 
Vv. a” 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. **Enamelite,’’ 
‘‘Cottonite,’"” ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
“*Heatex.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. ‘**Vega-Chromoxide.”’ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
‘‘Cotenamel,’’ ‘‘Celenamel,”’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
i We 


Send Us Your “Specs” to get the 


‘Right ‘Kheostat 


be Kight with OA MITE 


ee ee 


electrical 


General Elec. Co., Section Y-94012, Appliance and Mer- 


chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
General Electric Co., Schenectady, N. Y¥ 


Rockbestos Products Corp., 746 Nicoll, | New Haven, 


Conn. ‘‘Rockbestos All-Asbestos.”’ 
Roebling’s Sons Co., John A., Trenton, N. J. 
Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 
American Brass Co., Waterbury, Conn. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 


Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’’ ‘‘Cup- 
ron,”’ ‘‘Fecraloy,’”’ ‘‘Hilo,"’ ‘‘Cobanic,’’ ‘‘Radilocarb,’ 


“*Radioalloy.’’ 


Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘’Ad- 
vance,’” ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
“Ohmax,”’ ‘‘Midohm,’’ 


“Gridnic,”’ ‘*Radioohm,”’ 
‘‘Lohm,”’ ‘*Lucero.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,”’ 


‘‘Chromel- Alumel.”’ 


ZINC 
Sheet. Strip, Slab, Rolled. 

New Jersey Zinc Co., 160 Front, New York, N. Y 
‘‘Horse Head.’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


This CLASSIFIED INDEX Feature . . . 


PROVIDES A QUICK, EASY AND RELIABLE REFERENCE TO THE 


SOURCES OF MATERIALS, PARTS, EQUIPMENT AND FINISHES 
USED IN THE FABRICATION OF FINISHED PRODUCTS. 
REFER TO IT. CONSULT THE ADVERTISING FOR ADDITIONAL DATA. 


ALWAYS 





WANTED FOR CANADA 


If your present Canadian Manufacturing connection or 
distribution is not satisfactory or you want to enter this 
field, we think it can be proven to you that we can 
materially increase your volume and profits. 


We are a financially responsible Canadian Manufacturer 
of Electrical equipment selling to utilities and large 
industries with very complete Dominion sales coverage. 


Write in confidence 


BOX 34 ELECTRICAL MANUFACTURING 








Form the habit! 


If you would be informed with regard to 


and mechanical practices of 
today, as they are used in the design and en- 
gineering of electrically operated products 


read 


ELECTRICAL MANUFACTURING 


regularly 


Be sure to see every issue 


ELECTRICAL MANUFACTURING 
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For capacities above 200 Whether ‘it’s 1 VA for an instrument or 10 
VA. Housing type KVA for a production line—if your needs call for 
stable voltage at all times, SOLA CONSTANT 
VOLTAGE TRANSFORMERS will deliver for you. 


Fully automatic, instantaneous in operation. SOLA 
CONSTANT VOLTAGE TRANSFORMERS have 
no moving parts and require no maintenance. They 
are self-protecting and cannot be damaged by short 
circuit. AND—they will maintain their output 
voltage to within a fraction of a percent of the speci- 
fied value, even though the line voltage varies 
as much as thirty percent. 


You can build a SOLA CONSTANT VOLTAGE 
TRANSFORMER into your product and stop wor- 
rying about your customer’s line voltage. 
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At Callite no two problems are alike. 





: Fro 20-200 VA Te r , > 
One factor, however, does remain | 5,50). 20.5700) VA; You can build a SOLA CONSTANT VOLTAGE 
constant in all. Callite quality | output receptacle TRANSFORMER into your production line or your 
engineering. Whatever your require- laboratory and know that every test will be made 


under the sz li itions. 
ments, you can rely on Callite quality a Se ee eee 


to insure lasting dependability. This 


FORMED Va holds true of orders filled to specifica- 


tion as well as regular line products. 


You'll find these SOLA CONSTANT VOLTAGE 
TRANSFORMERS surprisingly compact—and eco- 
nomical, too. To augment or replace non-regulating 
types, standard designs are available, or units can ' 
Consult Callite today. be built to your special specification. ' 


Callite’s entire staff of metallurgists and Write for catalog BCV-22 j 
engineers are at your disposal . . . ready to | 


. 





bring to your requirements a vast fund of A new unit for = . 
specialized knowledge and_ experience. Eau rr a3 ae iu 
Catalog on request. eet — a 
PRODUCTS 
oe ee a mt: Aaah ‘al 2525 Clybourn 


EISLER ELECTRIC CORP. ¢ S47 39th ST. © UNION CITY. N. J. Tr re 


FOR GREATER EFFICIENCY 


IN ELECTRICALLY 
ENERGIZED MACHINES | 
APPLIANCES AND | 
EQUIPMENT . . . TO- 
DAY, TOMORROW AND 
FOR YEARS TO COME. 





TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 





Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES @ As designers and molders 
2300 WABANSIA AVENUE CHICAGO, ILL. of special rubber and synthetic 
; rubber parts to precision speci- 

a fications we recommend that 

" you investigate the many 
advantages to be derived from 

each. Increased service life, 

production economies, greater 

adaptability—all are important 

factors. Let us show you how 

to increase profits by the use of 

rubber; there is no obligation. 
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COLD-DRAWN 


Hollow Screws fit your special 
/ electrical needs for small screws 
that hold under vibration. Ask for 
FREE fest samples in any sizes follow- 
ing: Hollow Set Screws in size No. 4 
rr Socket , 
Head Cap 








WESTERN RUBBER CO. 


Goshen, Indiana 


MANUFACTURERS OF MOLDED INDUSTRIAL PRODUCTS 


Screws in size 
No. 2 and up 
Special to 
order in 
brass or any 
alloy. 


THE ALLEN MANUFAC TU RING COMPANY 


HARTFORD, CONNEC 


OF RUBBER AND SYNTHETIC RUBBER 
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when Fan Controls 
TAKE A BEATING! 








Ward Leonard Motor Speed 
Regulators include everything 
from the small ring type rheo- 
stats for window ventilators to 
the heaviest industrial blower 
controls. Well planned arrange- 
ments provide circulation of air 
around resistance elements to 
dissipate the generated heat. 
Ward Leonard Speed Regulators 
will therefore operate contin- 
uously, at any speed setting, in 
the hottest weather without over- 
heating, and if it’s automatic 
control for air conditioning you 
will be interested in Ward 
Leonard Multi-Speed Motor 
Starters. 


BULLETIN 1101 


describes Ward Leonard Speed 
Regulator, ventilated and enclosed 
types 1/20 to 1/3 H.P. 


BULLETIN 1105 


describes Ward Leonard Vitrohm 
Ring Type Rheostats 114”, 2)4”, 
3” and 4” diameters for 30, 50, 


100 and 150 watts. 


BULLETIN 4061 


describes Multi-Speed Starters. 


Speed Regulator 1101 


Ring Type Rheostat 1105 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 
34 South Street, Mount Vernon, N. Y. 
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New Seth Thomas “PROCTOR” 
clock, with electric or 8-day move- 
ment. One piece case of Plaskon— 
in light ivory, pastel green or light red. 


WHEN ITS TIME TO 

When you're considering a molder for a job that 
obviously calls for the use of molded plastics—or 
—when you're weighing the possibilities of using 
plastics where plastics have never been used 


before—you'll find that it pays to let Auburn 
Button Works carry on from the start. 


63 years of molding experience combined with the 
utmost attention to every detail from the die mak- 
ing to the last critical inspection, permits Auburn 
to turn out jobs like this molded plastic clock case 
for Seth Thomas, economically, yet meeting the 
most exacting standards. Whether it's an unusual 


or a routine job, Auburn experience and Auburn 


care assure you of real satisfaction. 


Established 1876 





MOLDED PLASTICS DIVISION OF 


AUBURN BUTTON WORKS, Inc. 


AUBURN, N.Y. 


Fhern's Technique Fo TURK O =a 


A fabricating technique built-up over more than sixty years of 

flexible varnished tubing manufacturing experience—technique ' ; 

in the selection of the raw cotton, compounding insulating Dielectric values and constants unsurpassed. 
varnishes, and in the art of impregnation. . . a 


Flexibility to a degree to withstand every practical 


requirement in bending, twisting and other assembly 
operations. 


All of which results in varnished tubing and sleeving possessing 

those a technical pe eee possessing, we 

say, which mean complete and practical insulation for all forms . , : : 

ital electrical ite Rapid snaking and fishing by virtue of Turbo’s exclu- 
sive inside impregnation feature. 


; " at Resistant qualities to hydrostatic and electro-chemical 
as influences. 


Tensile strength unrivalled because of the originally 
selected weave of cotton and its supplementary reinforce- 
ment by flexibly constituted impregnation varnishes 
of a tung oil* base. 


While heretofore such a superb combination of properties 
was to be found only in one manufacturing source so located 
as to require importation if the product was to be utilized in 
America 


Now we have embodied the technique of the process—lock, 
stock and barrel—in a plant of our own in which the superb 
product stamped Turbo is branded in the U.S. A. 


*“Nature’s supreme contribution to the domain of varnish dielectric value 


WILLIAM BRAND & COMPANY 


276 Fourth Avenue, NEW YORK, N. Y. 217 No. Desplaines St., CHICAGO, ILL. 


PLATINUM -SILVER-PALLADIUM 


SONEAC TS 


AN D CONTACT MATERIALS 


\ X JE ean supply you with whatever 
you may need in contacts or con- 
tact materials and you may always 

be sure of the unvarying purity and uni- 
formity of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
and it has the positive working qualities 
that assure consistant performance. We 
shall always be glad to discuss your con- 
tact requirements with you. 


BAKER & CO., INC. 


SMELTERS,. REFINERS AND WORKERS 
OF PLATINUM. GOLD AND SILVER 


113 ASTOR STREET, NEWARK. N. J. 


NEW YORK SAN FRANCISCO CHICAGO 
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TRIPLE PARALLEL 


Only MASTER offers you a choice of 
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ability to serve you promptly and economically with 





DOUBLE PARALLEL Temi Oe mM le le 


THE MASTER ELECTRIC COMPANY 


DAYTON, OHIO 


ea 





SINGLE PARALLEL 
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Greater 


Efficiency 


at 


lower costs 


1s 
important 
to you 


There are specific reasons why the coun- LESS WEIGHT—Revere Brass Forgings preferred, because 
y's leading electrical manufacturers, as being twice wrought 


f their better looks 
; have great tensile ind finish 
many leading concerns in other’ strength. They are accurately forged. For 7" fis 
; . 2 oe : Re ae ’ . ECONOMY — Lighter weight, accurate 
lines—have found it definitely profitable these reasons the weight of parts can be ' eg 

pie pe ; io, ek i Gereiee dimensions, less machining, greater 
to use Revere Brass Forgings xyppreciably reduced 

Here are some of the advanta 


forgings offer over sand castin : a LEAK-PROOF TO OIL AND GAS—Many Brass Forgings reduce costs 


parts used in the electrical industry must . = = 
HIGHER CONDUCTIVITY—Revere Brass 
Forgings have SE ee } 


of. Castings are often useless We have a great deal of valuable in- 
tivity t their porosity. Whereas formation obtained through long experi- 
ence with Revere customers. Its application 
a cates might be very useful to you. We shall be 
glad to answer all requests for data or 
case histories. Write to Revere Copper 
and Brass Incorporated, 230 Park Avenue, 


New York, N. Y. 


The big name in 


Pree oe” Revere 


MILLS: BALTIMORE, MD.- CHICAGO, ILL. - DETROIT, MICH. - NEW BEDFORD, MASS. - ROME, N. Y. - TAUNTON, MASS. 
SALES OFFICES IN PRINCIPAL CITIES 


FOUNDED By 
PAUL REVERE 





